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FIRST YEAR BACCALAUREATE NURSING PROGRAM OUTCOMES: EFFECTS OF 
PREREQUISITE COURSES AND PREADMISSION TESTING 
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Directed by: Stephen K. Miller, Kyong Hee Chon, Aaron W. Hughey, Beverly Siegrist 
Educational Leadership Doctoral Program                              Western Kentucky University 
Schools of Nursing are faced with the difficult task of selecting students for 
admission into nursing programs.  This responsibility is challenging as the number of 
students applying to programs typically outweighs the number of students who can be 
admitted.  As a result, faculty must identify methods for selecting students who have the 
greatest likelihood of being successful.  As noted in the literature, attrition that occurs as 
the result of being academically underprepared is found in the beginning of nursing 
programs (Murray, Merriman, & Adamson, 2008).  The central research question 
represents the purpose of the study: To what extent do prerequisite grades and HESI A2 
subscores predict success in the first year of a baccalaureate nursing program?   
  This study utilized quantitative analysis to explore the relationship of different 
combinations of prerequisite coursework (prerequisite science and math courses, science 
block, cumulative undergraduate work) and HESI A2 subscores (Reading Comprehension, 
Anatomy and Physiology, and Math) on the four dependent variables (1st semester nursing 
GPA, 2nd semester nursing GPA, grade in Nursing 324--Pathophysiology, and grade in 
Nursing 341--Medical Surgical Nursing I).  All data were preexisting and gathered from 
electronic records of a BSN program at a regional university in south central Kentucky and 
the program’s online Evolve account.     
 Population parameters were calculated for all variables, independent and dependent 
alike.  Simultaneous and hierarchical regressions were used to explore each research 
 xiii 
 
question.  The results of the study indicate the greatest amount of explained variance for 
the 1st semester nursing GPA, 2nd semester nursing GPA, and the grade earned in Nursing 
324, with Adjusted R2 values of .34, .30, and .24, respectively, was the combination of 
cumulative undergraduate work (CUGW) and HESI A2 subscores.  The predictor with the 
greatest explained variance for the final outcome, Nursing 341, was the CUGW alone with 
an Adjusted R2 of .18.  The study also found that a one credit hour Microbiology lab was 
significant with each of the four outcomes variables.  These findings indicate that 
programs of nursing should use both cumulative undergraduate GPA at time of application 
and preadmission test scores when making admission decisions.  
 
 
 1 
 
 
 
 
 
 
CHAPTER I 
STATEMENT OF THE PROBLEM 
 
 
Introduction 
 The Institute of Medicine’s (IOM) (2011) report, The Future of Nursing: Leading 
Change, Advancing Health, recommends an increase in the number of baccalaureate 
prepared nurses.  This report recommends that at least 80% of nurses hold a bachelor’s 
degree by the year 2020.  Going one step further,  Benner, Sutphen, Leonard, and Day 
(2010), “recommend that boards of registered nurses require graduates who pass the 
NCLEX-RN after 2012 . . . [to] earn a master’s degree within ten years” (p. 228).  The 
IOM also recommends the number of nurses who hold a doctoral degree double by the 
year 2020.  With the publication of the IOM report, the push for a better educated nursing 
workforce has been thrust into the public domain. 
 In order to meet the recommendations from the IOM for increasing the number of 
baccalaureate prepared nurses, programs of nursing must select those students for 
admission who have the best chance of being successful in the program and who will go on 
to pass the National Council Licensure Examination (NCLEX-RN).  Increasing the 
educational level of nurses, as recommended by Benner et al. (2010) will also be impacted 
by the number of baccalaureate prepared nurses.  While it is not a requirement of all 
Masters of Science in Nursing (MSN) programs, it is common practice to require nurses to 
hold a Bachelor of Science in Nursing (BSN) degree before proceeding to the MSN 
degree.  In order for these necessary advances in the profession of nursing to take place, 
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there must be an increase in the number of students who are both admitted into 
baccalaureate programs of nursing, as well as an increase in those who complete the 
program and pass the NCLEX-RN, leading to licensure as a registered nurse. 
Background 
Many programs of nursing struggle with how to select the most qualified students 
so that attrition rates decrease while the number of quality students who graduate and 
become registered nurses increases.  Programs of nursing continually evaluate how 
students are selected for admission and how the selection process can be improved.  Grade 
point average (GPA) in prerequisite courses has long been the method by which students 
have been evaluated and used as a primary criterion for admittance into a program of 
nursing (Peterson, 2009).  In addition to GPA, an additional method to assist faculty in 
selecting quality students is the use of preadmission examinations (Wolkowitz & Kelley, 
2010).  Examinations that have been reviewed in the literature include the Test of Essential 
Academic Skills Test (TEAS), Nurse Entrance Test (NET), and Health Educational 
Systems Inc. Admission Assessment (HESI A2).   
In addition to prerequisite GPA and examination scores, the literature contains 
limited information related to nursing student demographics and success in programs of 
nursing.  While there has been a great deal of research on predicting success on the 
NCLEX-RN, there has been little research on predicting success in the first year of a 
baccalaureate nursing program.  This is important to examine because the literature has 
shown that most attrition occurs in the first year of a nursing program (Ehrenfeld, 
Rotenberg, Sharon, & Bergman, 1997; Yoho, Young, Adamson, & Britt, 2007). 
The Problem Defined 
Each year thousands of students apply for admission into programs of nursing.  
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Because these are limited enrollment programs, admission is selective and difficult for 
both the faculty and the students.  Faculty are challenged to select students who have the 
greatest potential of being successful (Murray, Merriman, Adamson, 2008).  In schools of 
nursing, success is defined as a student completing the program and going on to pass the 
NCLEX-RN, which qualifies an individual as a registered nurse (Higgins, 2005).  
Likewise, success as a student means graduating from a nursing program and passing the 
NCLEX-RN.  Thus for both nursing programs and students, the goal is entering the 
nursing profession, which concomitantly contributes to decreasing the nursing shortage.  
Implicit in this process is the proposition that students who are accepted into programs of 
nursing should be able to complete the program and become a registered nurse.     
With the increased demand for nurses, multiple factors limiting the number of 
students who can enter programs of nursing, and the negative consequences that result 
when a student is unsuccessful, it is essential that programs of nursing identify optimum 
methods of selecting students for admission.  It is in the best interest of the student, the 
institution of higher education, and society as a whole to identify ways to decrease attrition 
and graduate quality nurses. 
The Nursing Shortage  
There are many factors limiting the number of students a school or program of 
nursing can admit.  Acceptance into a nursing program is limited by a lack of nursing 
faculty, clinical placements, budgetary issues, and physical space to name a few (American 
Association of Colleges of Nursing, 2010; Kaufman, 2010).  According to the American 
Association of Colleges of Nursing’s 2010 Annual Report, in 2009, nearly 55,000 students 
who applied to programs of nursing were not accepted.  It was also noted in the report that 
programs of nursing identified faculty shortages, lack of clinical facilities, and resources as 
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primary reasons for turning away qualified applicants (American Association of Colleges 
of Nursing).  In 2009, entry-level baccalaureate nursing programs only had an acceptance 
rate of 42% (American Association of Colleges of Nursing).  Limiting the number of 
students who enroll in schools of nursing is concerning due to the prediction of the U.S. 
Bureau of Labor Statistics (2012b) report for 2010 to 2020, indicating that 711,900 new 
nursing jobs are expected.  This is a projected increase of 26%, and is increasing at a rate 
faster than other occupations (U.S. Bureau of Labor Statistics, 2012b).   
Consequences for Students 
When students are admitted into programs of nursing and are not successful, there 
are a number of negative consequences that result.  When a student is unsuccessful in a 
nursing program, the student, the institution, and the nursing profession all suffer.  Some 
students who are unsuccessful in a nursing program will go on to change their major and 
graduate with a college degree.  While this is a positive outcome, there are still negative 
consequences that may result such as an increase in student loan debt.  When a student is 
unsuccessful in their desired major and must select a new area of study, this increases their 
time in school, which can result in an increase in student loan debt.  As reported by Arum 
and Roksa (2011), increases in debt and the realization about what must be repaid can 
impact a student’s decision to remain enrolled in higher education and can even be an 
obstacle to graduation (p. 86).   
Not all students who are unsuccessful in nursing change their major and graduate.  
Some may chose not to return to college at all.  When this is the case, the student suffers 
because there is loss of a career in their desired profession.  When the student does not 
return to the institution of higher education, they also lose the potential increased lifetime 
earnings that accompany a college degree.  According to the U.S. Bureau of Labor 
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Statistics (2012a), in 2011, individuals with a bachelor’s degree earned a median weekly 
income of $1,053 as compared to $638 earned by those with a high school diploma. 
Consequences for Institutions of Higher Education 
When a college student does not return to school, the institution also suffers as a 
result.  In today’s economic and political climate, decreases in state funding for higher 
education have become routine practice.  Many times higher education receives budget 
cuts early in a budget cycle because the institutions have a means of generating income 
through tuition increases (Bhatt, Rork, & Walker, 2011).  This is in contrast to primary and 
secondary schools, which have no way of generating income (Bhatt et al.).  Thus, post-
secondary education (PSE) institutions should not expect state funding to increase and 
should plan future budgets accordingly.   
State funding formulas, however, are typically dependent on enrollment, which is 
why universities generally are so concerned with retention.  When students are 
unsuccessful in their major and do not return to complete a degree, institutions lose 
revenue dollars.  Not only does the institution suffer, but the community as a whole is 
impacted.  Increasing graduation rates increases the number of productive, knowledgeable 
citizens who contribute to society.  When graduation rates decrease, both the community 
and society as a whole are negatively impacted.  Individuals who have earned a college 
degree have a lower rate of unemployment, thus allowing for an increase in societal 
contributions.  In 2011, individuals who held a baccalaureate degree had an average 
unemployment rate of 4.9%, compared to 9.4% in individuals who held only a high school 
diploma (U.S. Bureau of Labor Statistics, 2012a). 
Consequences for Nursing Programs 
 Identifying students with the greatest chance of being successful in a program of 
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nursing also has implications for individual nursing programs.  Obviously, without 
students, nursing programs would not exist.  While each state has its own unique board of 
nursing, in Kentucky, nursing programs are governed by the Kentucky Board of Nursing 
(KBN).  Nursing programs in Kentucky are required to maintain a NCLEX-RN pass rate at 
or above 85% (Kentucky Board of Nursing, n.d.).  If the program’s NCLEX-RN pass rate 
drops below 85%, the program must complete a self-study, outlining steps to correct the 
pass rate (Kentucky Board of Nursing).  If a program of nursing continues to be below the 
required NCLEX-RN pass rate, the program can lose approval by the KBN.   
Retention during the program of studies is crucial.  In order for a student to take the 
NCLEX-RN and become a registered nurse, the student must graduate from an approved 
program of nursing.  If programs of nursing do not identify and admit those students who 
have the best chance of being successful, the program risks a decline in NCLEX-RX pass 
rates, which could ultimately result in the program losing approval by the board of nursing.  
Since students must graduate from approved programs to be eligible to take the NCLEX-
RN, ensuring that admitted students graduate is equally as important a milestone as is the 
actual performance on the licensure exam.  While graduating competent, knowledgeable, 
professional nurses cannot be underestimated, closing programs of nursing only further 
compounds the nursing shortage.   
Predicting Success in Baccalaureate Nursing Programs 
 The majority of studies related to predicting success in Bachelor of Science in 
nursing programs have focused on predicting success on the NCLEX-RN.  While this is 
valuable information, as noted in Murray et al. (2008), the majority of attrition that results 
from academically underprepared students occurs in the beginning of a nursing program.  
Yet there are very few studies that examine BSN student interim progress.  
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 Limited research has been done on predicting student success while in a nursing 
program.  Murray et al. (2008) demonstrated that the HESI A2 was significantly positively 
correlated with courses in the beginning of a BSN program.  Norman (2006) and Peterson 
(2009) found that prerequisite course grades were significantly correlated with predicting 
success in the first year and first semester of a BSN program, respectively. Potolsky, 
Cohen, and Saylor (2003) noted a statistically significant relationship between the 
prerequisite science grades and success in the first semester of a BSN program.   
While each of the studies cited above focused on a specific program, in reality, 
nursing programs vary from institution to institution, and from state to state, regarding the 
set of required prerequisite courses.  Further, many nursing programs now use some form 
of preadmission testing as part of the admission criteria.  Very few studies have examined 
both prerequisite coursework and preadmission testing together to examine their impact on 
first year BSN program outcomes.  To the author’s knowledge, Newton, Smith, Moore, 
and Magnan (2007) and Norman (2006) are among the exceptions, and they clearly are not 
sufficient to provide a definitive summary of this emerging subfield of research on 
retention in BSN programs.   
Purpose of the Study 
This study addresses, in general, the issue of student success in BSN programs.  As 
noted in the preceding section, “success” can be defined in terms of becoming a registered 
nurse, which requires passing the NCLEX-RN after graduating from a board approved 
program of nursing.  This milestone has implications for students enrolled in programs of 
nursing, nursing programs, and institutions of higher education in which programs of 
nursing are housed, and for the nursing shortage with its impact on the quality of 
healthcare in the wider society.  While each of these is important in its own right, all are 
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too general and are beyond the scope of this analysis.   
Success, however, can also be described at various points throughout a nursing 
student’s educational journey, such as graduating (to become eligible to take the NCLEX-
RN exam) or interim points of retention throughout the educational program.  Given the 
findings of Murray et al. (2008)--that much of student attrition occurs very early in the 
program--retention in the first year of a BSN program is instrumental to longer term 
markers of progress.   
This study, then focuses on factors that influence first year outcomes in 
baccalaureate nursing programs.  Because of the limited information examining BSN 
student interim success, further research is warranted to examine the relationship for 
prerequisite science courses, preadmission testing, and overall prerequisite GPA with 
success in the first year of a BSN program.  Admissions committees operate under the 
assumption that students with higher letter grades in the prerequisite course work 
(including required science courses) and higher preadmission testing scores are better 
qualified and therefore more likely to succeed in the first year of a BSN program.  
Subjecting this framework to empirical testing leads to the central research question for 
this study: To what extent do prerequisite grades and HESI A2 subscores predict success in 
the first year of a baccalaureate nursing program?   
Empirical Research Questions 
 The BSN program at Western Kentucky University (WKU) consists of 60 hours of 
required prerequisite courses.  Ideally, students take a minimum of three semesters of 
prerequisite course work and are enrolled in the fourth semester when applying to the BSN 
program.  At the time of application, 45-48 hours of the required prerequisite course work 
must be complete, which includes 11 of the required 16 hours of science courses.  Students 
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must also be enrolled in any remaining prerequisite courses, including the last remaining 
science course at the time of application.  The HESI A2 is taken at the time a student is 
making application to the program, therefore, 11 hours of science and a total of 45-48 
hours of prerequisite courses (including the science hours) should be complete.   
For this study, the nursing admission test utilized is the HESI A2.  Although the 
HESI A2 includes eight different subtests, the BSN program at WKU utilizes only three 
subscores: Reading Comprehension, Anatomy and Physiology, and Math.  The science and 
math prerequisites include six courses: BIOL 131--Human Anatomy and Physiology, 
BIOL 231--Advanced Human Anatomy and Physiology, BIOL 207--General 
Microbiology, BIOL 208--General Microbiology Laboratory, CHEM 109--Chemistry for 
the Health Sciences, and MATH 116--College Algebra.   
The science block includes the following pre-requisite science courses, all of which 
are complete at the time a student begins the BSN program at WKU: BIOL 131, BIOL 
231, BIOL 207, BIOL 208, and CHEM 109.  Another indicator of student potential that is 
examined is cumulative undergraduate work, which includes all undergraduate course 
work complete at the time of application.  If the student has already earned a baccalaureate 
degree, this block is recorded using either the undergraduate cumulative GPA or the 
nursing prerequisite GPA, whichever is higher (this is addressed further in Chapter III). 
 Diagrams depict how these coursework clusters are hypothesized to relate to BSN 
first year outcomes (see Figure 1, Figure 2, and Figure 3).  Separate figures are 
necessitated because of the three parallel, but overlapping variables in the prerequisite 
curriculum column; the second and third columns of each figure are identical. 
 Four specific research questions correspond to each of the three figures; Figure 1, 
research questions 1-4; Figure 2, research questions 5-8; and Figure 3, research questions 
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9-12.  Research questions 3, 7, and 11 are identical because columns two and three are 
identical in the figures. 
Research Questions 1-4 
 
 
 
 1 3 
 
 
 
   
   4 
 2 
 
Figure 1.  Prerequisite Courses (Science & Math), HESI A2, and BSN Outcomes. 
 
 
1. To what extent are prerequisite science and math courses related to HESI A2 subscores: 
a. Reading Comprehension?  
b. Anatomy and Physiology? 
c. Math?  
2. To what extent are prerequisite science and math courses related to first year BSN 
outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
Independent Variables 
 Prerequisite Courses 
Science & Math  
(All complete at start 
of program) 
• BIOL 131 
• BIOL 231 
• BIOL 207 
• BIOL 208 
• CHEM 109 
• Math 116 
 
 
HESI A2 
Subscores 
• Reading 
Comprehension 
• Anatomy and 
Physiology 
• Math 
 
Dependent Variables 
 BSN Outcomes 
First Year 
• 1st semester nursing 
GPA 
• 2nd semester nursing 
GPA 
• Nurs 324 
(Pathophysiology) 
• Nurs 341 (Medical 
Surgical Nursing I) 
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3. To what extent are HESI A2 subscores related to first year BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
4. When controlling for prerequisite science and math courses, to what extent are the 
HESI A2 subscores related to the first year BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)?    
Research Questions 5-8 
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Figure 2.  Prerequisite Courses (science block), HESI A2, and BSN Outcomes. 
 
 
5. To what extent are prerequisite courses (science block) related to HESI A2 subscores: 
Independent Variables 
 
Prerequisite Courses HESI A2 
Dependent Variables 
 BSN Outcomes 
 Science Block 
• All complete 
at start of  
program  
 
 
Subscores 
• Reading 
Comprehension 
• Anatomy and 
Physiology 
• Math 
 
First Year 
• 1st semester nursing 
GPA 
• 2nd semester nursing 
GPA 
• Nurs 324 
(Pathophysiology) 
• Nurs 341 (Medical 
Surgical Nursing I) 
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a. Reading Comprehension?  
b. Anatomy and Physiology? 
c. Math? 
6. To what extent are prerequisite courses (science block) related to first year BSN 
outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
7. To what extent are HESI A2 subscores related to first year BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
8. When controlling prerequisite courses (science block), what is the effect of HESI A2 
subscores on first semester BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
Research Questions 9-12  
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Figure 3.  Prerequisite Courses (Cumulative Undergraduate Work), HESI A2, and BSN 
Outcomes. 
 
 
9. To what extent are prerequisite courses (cumulative undergraduate work) related to 
HESI A2 subscores: 
a. Reading Comprehension? 
b. Anatomy and Physiology? 
c. Math? 
10. To what extent are prerequisite courses (cumulative undergraduate work) related to 
first year BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
11. To what extent are HESI A2 subscores related to first year BSN outcomes: 
a. 1st semester nursing GPA? 
Independent Variables 
 
Dependent Variables 
Prerequisite Courses HESI A2  BSN Outcomes 
Cumulative 
Undergraduate Work 
• Complete at 
time of 
application 
 
Subscores 
• Reading 
Comprehension 
• Anatomy and 
Physiology 
• Math 
First Year 
• 1st semester nursing 
GPA 
• 2nd semester nursing 
GPA 
• Nurs 324 
(Pathophysiology) 
• Nurs 341 (Medical 
Surgical Nursing I) 
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b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)?  
12. When controlling for prerequisite courses (cumulative undergraduate work), to what 
extent are HESI A2 subscores related to first year BSN outcomes: 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)?    
Significance of the Study 
 This study will contribute to the limited knowledge on identifying students for 
admission to BSN programs who have the greatest likelihood of being successful early in 
their academic programs, based on prerequisite science and math courses, preadmission 
testing, and overall prerequisite GPA.  There has been a great deal of research conducted 
examining predictors of success on the NCLEX-RN; however, there is very little 
information in the literature on predicating success early in the course of a BSN program.  
 First, the School of Nursing (SON) at Western Kentucky University adopted the 
HESI A2 Admission Assessment in the spring of 2010.  Since that time, the HESI A2 has 
been included as part of the requirements for admission into the BSN program.  However, 
the SON has not, to date, conducted any program evaluation regarding this policy change.  
This study will function as a partial program evaluation of this change in admissions 
practices for the SON at WKU. 
 Second, due to the limited amount of research that has been conducted on 
predicting success early in a BSN program using the HESI A2, this study adds to the 
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limited research on the efficacy of specialized nursing admissions tests in general and for 
the HESI A2 in particular. 
 Third, a potential outcome of this study is the identification of predictors for 
students who may struggle in a BSN program.  This has the potential to assist faculty in 
providing earlier remedial strategies for weaker students and to guide students toward 
better preparation, thus hopefully avoiding academic problems within the program. 
 Fourth, the sample is one of convenience.  This is often considered a “weak 
approach because it provides little opportunity to control for biases” (Burns & Grove, 
2011, p. 305).  However, for this study, the convenience sampling is conducted by 
complete cohorts.  Thus the four successive cohorts are unlikely to represent bias because 
they constitute a 100% census of the students admitted for the semesters in question.    
 Finally, this study may highlight whether selection criteria for the BSN program at 
WKU, and potentially other BSN programs as well, needs to be revised in order to select 
students for admission who are less likely to exit the program prior to graduation because 
of an academic failure. 
Assumptions and Limitations of the Study 
 An assumption of this study is that the HESI A2 is a reliable and valid measure of 
the academic subjects that are included in the test.  It is also an assumption of this study 
that it is in the best interest of the program of nursing, the institution of higher education, 
the student, the nursing profession, and society as a whole that programs of nursing admit 
those student with the best chance of being successful.  A final assumption of the study is 
that it is in the best interest of the student to be identified early if academic remediation 
should take place to increase the likelihood of success in a program of nursing.  This study 
also has several limitations.  First, this analysis is limited to those students who were 
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admitted into the BSN program at WKU during the spring 2010, fall 2010, spring 2011, 
and fall 2011 semesters.  This selection of participants represents the first four cohorts 
from the population of all BSN cohorts at WKU to take the HESI A2 as part of the 
admission process.  This limits sample size and, concomitantly, the power of the statistical 
analysis. 
 Second, there are limitations related to generalizability because all participants are 
from one BSN program in the Commonwealth of Kentucky.  Other programs in the 
Commonwealth may have different characteristics and other states almost certainly will 
have policy and/or admissions standards that differ from those at WKU.   
 Third, both BSN programs and associate degree programs use the HESI A2 as a 
preadmission exam.  Because this study will only include BSN students, generalization 
will be limited.   
 Fourth, not all programs of nursing have the same structure.  While these students 
at WKU will have completed the majority of their prerequisite courses, including most of 
the required science courses, at the time they take the HESI A2, this is not the case for all 
programs of nursing.  Both the specific requirements and sequence of courses can vary 
from program to program and from state to state, thus limiting generalizability in one more 
way. 
Summary 
 Baccalaureate programs of nursing are limited in the number of students that can be 
admitted for several reasons including the number of faculty, clinical locations, space, and 
budget concerns (American Association of Colleges of Nursing, 2010; Kaufman, 2010).  
Considering the charge from the IOM (2011), encouraging an increase in the number of 
BSN prepared nurses, the nursing shortage, and the number of qualified students who are 
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being turned away from BSN programs, it is essential that programs of nursing identify a 
method to select those students who are most likely to graduate from the program and go 
on to pass the NCLEX-RN.   
 The sample for this study consists of all students admitted into the BSN program at 
WKU during the spring 2010, fall 2010, spring 2011, and fall 2011 semesters.  Limitations 
of the study include the convenience sampling method and the limited ability to generalize 
the results based on the fact that only BSN students from the SON at WKU are used as 
participants.   
 This study will add to the limited knowledge of predicting success in first year 
BSN students using a preadmission exam, prerequisite science and math grades, and 
overall prerequisite GPA.  This study will also give insight to the WKU SON faculty 
regarding the current admissions process and selection of students, specifically whether 
this process is useful in identifying those students with the greatest likelihood of success 
early in the program.   
 As noted, there has been little research on the predictors of performance of BSN 
students early in their program of study.  The majority of research surrounding predicting 
success of BSN students has focused on predicting success on the NCLEX-RN.  The early 
identification of students who are at risk and in need of remediation is in the best interest 
of the student.  Because it is essential to the student, the institution of higher education, 
society as a whole, and the nursing profession, it is important to identify methods to 
decrease attrition rates and increase graduation rates in BSN programs.  Thus, the central 
research question to this study is: To what extent do prerequisite grades and HESI A2 
subscores predict success in the first year of a baccalaureate nursing program?   
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CHAPTER II 
 
REVIEW OF THE LITERATURE 
 
 
Introduction 
 
The process of admitting students into BSN programs who possess the greatest 
potential of success requires an evaluation of current selection criteria as well as an 
exploration of predictors of success early in a program of study.  Because there has been 
limited research examining BSN student success early in the course of a program, this 
study aimed to explore this important issue.  The central research question for this study 
was:  To what extent do prerequisite grades and HESI A2 subscores predict success in the 
first year of a baccalaureate nursing program?   
A review of the literature was conducted using EBSCOhost and ProQuest accessed 
through the library at Western Kentucky University (WKU).  Search terms used when 
identifying literature included: HESI, HESI A2, preadmission exam, nursing, student, 
predicting success, success, retention, grade point average, prerequisite grades, science 
grades, Test of Essential Academic Skills, TEAS, Nursing Entrance Test, and NET. 
The literature reviewed is reported below, organized by sections on the Nursing 
Shortage; Nursing Student Retention; Curriculum; Preadmission Exams; and 
Retention, Prerequisite Curriculum, and Preadmission Exams.  The literature 
identified was limited in scope, as few studies involving the HESI A2 and baccalaureate 
student success have been conducted.  The majority of research involving predicting BSN 
student success is focused on predicting success on the NCLEX-RN.  The theoretical 
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framework for the current study follows as well as a concluding Summary.  
Nursing Shortage 
 The nursing profession is facing a shortage of nurses.  Not only is there a shortage 
of nurses in general, but at the same time there is a call to increase the number of 
baccalaureate prepared nurses.  According to a report from the Bureau of Labor Statistics 
(2012b), from 2010 to 2020 there is a projected increase in new nursing jobs of 26%.  This 
is concerning when considering that according to the American Association of Colleges of 
Nursing’s 2010 Annual Report, nearly 55,000 qualified applicants to programs of nursing 
were denied admission.  Not only is it imperative that the raw number of nurses increase, 
but there is a shift calling for an increase in the number of baccalaureate prepared nurses 
specifically.       
Historical Perspective  
Increasing the educational level of nurses in the workforce is far from a new 
initiative.  In 1965, The American Nurses Association (ANA) developed a position 
statement on nursing education, calling for a better educated workforce (Donley & 
Flaherty, 2002).  At the time, there were a large number of diploma programs implemented 
through hospitals (Finkelman & Kenner, 2013).  The position statement from the ANA 
called for a change in nursing education, lobbying to move nursing programs out of 
hospitals and into institutions of higher education.  (Donley & Flaherty; Finkelman & 
Kenner).   
The ANA “envisioned an orderly transition to an educational system with two 
levels--technical and professional” (Donley & Flaherty, 2002, p. 2).  The minimal level of 
education for entry into practice as a professional nurse was suggested to be the 
baccalaureate degree, earned at four-year institutions.  Donley and Flaherty also noted  
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registered nurses are undereducated members of the health care team, when 
compared with physicians, social workers, physical therapists, pharmacists, and 
dieticians to name a few.  Looking beyond the clinical environment, the nurse work 
force also lacks the educational credentials of persons in the business, investor, and 
insurance communities that now play significant roles in health care decisions.  
Under-educated members of the health team rarely sit at policy tables or are invited 
to participate as members of governing boards.  (p. 7) 
Examining the nursing work force and education today, the profession still falls 
short of requiring the baccalaureate degree as the minimum level of education for the 
professional nurse, thus keeping nursing as an undereducated member of the health care 
team.  In fact, many health care professions today are moving toward the clinical doctorate 
as the entry level required degree (Crocker, in progress).  As this becomes more common, 
nurses will remain among the undereducated members in the health care team.  
Increasing the Supply of BSN Prepared Nurses 
As previously discussed, increasing the number of BSN prepared nurses is an 
ongoing debate.  The need to have a better educated nursing work force has been 
deliberated for at least the last 47 years, since the release of the ANA position statement in 
1965.  Nurses having a lesser degree of education than many of their health care team 
counterparts is concerning, as noted above, when as a result, nurses are not included in 
health care decisions.  It is not only the fact that nurses are being excluded from health care 
decisions that is alarming, but having a lesser degree of education can have a negative 
impact on patient outcomes.  Studies by Aiken, Clarke, Cheung, Sloane, and Silber (2003); 
Estabrooks, Midodzi, Cummings, Ricker, and Giovannetti (2005); and Tourangeau et al. 
(2007) all found that hospitals experienced lower mortality rates and improved patient 
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outcomes when the nursing staff was made up of a greater proportion of individuals 
educated at the baccalaureate level and higher. 
 As noted in Chapter I, the Institute of Medicine (IOM) (2011) has issued a report 
calling for a better educated nursing work force.  The report from the IOM recommends 
that the number of nurses who hold a baccalaureate degree increase so that by the year 
2020, 80% of nurses will have earned the BSN.  Also previously noted, there is a call for 
boards of nursing to require those who pass the NCLEX-RN after 2012 to earn the 
master’s degree (Benner et al., 2010).  Nurses who fall under this recommendation would 
be required to earn the master’s degree within 10 years.  With research to support that 
patients have improved outcomes and decreased mortality rates with a better educated 
nursing work force, it is only logical to call for an increase in the number of baccalaureate 
prepared nurses.   
Nursing Student Retention 
 If nurse educators are to produce more BSN prepared nurses, more students must 
be admitted to BSN nursing programs, maintain enrollment leading to graduation 
(decreasing attrition), pass the licensure exam (NCLEX-RN), and finally seek and secure 
employment as a nurse.  It is only through the completion of each of these tasks that the 
number of BSN prepared nurses entering the workforce will increase.  Without each of 
these individual aspects coming together, increasing the number of BSN nurses will never 
come to fruition.  Thus a variety of factors must be considered with respect to admission 
decisions and student retention.  While all of these factors play a role in increasing nurses, 
specifically BSN prepared nurses, increasing the number of students admitted to nursing 
programs, students passing the NCLEX-RN, and students securing employment are all 
issues that are beyond the scope of this study.   
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If BSN prepared nurses are to increase, students must maintain enrollment in 
programs of nursing.  Admission decisions that are made without selectivity result in the 
admission of students who are not prepared for the rigors of nursing programs and will 
result in a great deal of attrition.  This erosion of students is concerning because each time 
a student does not complete a program, it leaves an empty seat which could have been 
filled by a student who may have been successful in completing the program leading to 
graduation, passing the NCLEX-RN, and identifying and securing employment as a 
registered nurse.  
Demographics 
Information in the literature discussing demographics and success in a program of 
nursing is limited and contradictory.  Related studies are addressed that are representative 
of the work in this area. A study by Peterson (2009) examined predictors of academic 
success in the first semester of a baccalaureate program, determining that “age, gender, and 
ethnicity were not significantly correlated with academic success” (p. 415).  Sayles, 
Shelton, and Powell (2003) examined predictors of success in nursing, determining that 
demographics, including gender, were not statistically significant but ethnicity was.  Sayles 
et al. determined that minority students were less likely to be successful on the NCLEX-
RN.  Byrd, Garza, and Nieswiadomy (1999) investigated predictors of successful 
completion of a baccalaureate program, finding that age and ethnicity were significant in 
predicting success but also cautioned that the number of white students in the sample was 
unevenly distributed.   
 Symes, Tart, Travis, and Toombs (2002) discussed the development of The Student 
Success Program (SSP) to increase nursing student retention by addressing deficiencies.  
The program was initiated partially because only 35% of minority nursing students were 
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completing the program as scheduled versus 74% of White students.  The overall 
completion of the program, even if not on schedule, was 75% for minority students and 
90% for Whites.  The program was able to increase retention rates through use of the SSP 
(Symes et al.).  Noteworthy was the condition that all students who scored “less than 55% 
on the NET reading comprehension test [were] required to enter SSP” (Symes et al., p. 
228).   
Enrollment in the SSP Program increased the nursing program from a four semester 
program to a five semester program.  All SSP students were required to take two three-
hour Skills for Success courses in sequence (Symes et al., 2002).  All students for whom 
English was a second language were also required to take 15 hours of accent modification 
courses.  As part of the SSP Program, students worked to improve oral, written, and 
reading abilities (Symes et al.).  Students were required to give oral presentations which 
were related to material they would study in upcoming nursing courses. Students also 
learned vocabulary, both medical and general, and studied medication calculations.  A 
group of students who were required to enter the SSP program consisted of the following 
ethnic breakdown: “1 (3%) was Asian, 17 (49%) were African American, 6 (17%) were 
Hispanic, and 11 (31%) were White” (Symes et al., p. 228).  At the time the article was 
published, 32 of the 35 participants were still enrolled in the nursing program (Symes et 
al.).      
Measuring Retention 
 Research examining BSN nursing student retention has focused on students 
completing a program and going on to pass the NCLEX-RN.  The reality of this issue is 
that before students can sit for the NCLEX-RN they must be able to complete the entire 
nursing program leading to graduation.  As noted by Murray et al. (2008), when students 
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are academically underprepared, attrition results in the beginning of the nursing program.  
A number of studies have focused on the retention of minority students in nursing. Baker 
(2010) discussed the support in the literature for the important role faculty play in the 
retention of minority nursing students.   While this issue is important, it is beyond the 
scope of this study.  The interested reader can see Carter (2006) on retention of minorities 
generally and Baker for nursing programs specifically. 
 As discussed later in Chapter II, nursing programs use a variety of methods to 
examine the likelihood of success in a nursing program.  Nursing prerequisite course 
grades and preadmission testing are two methods used to identify students with the greatest 
likelihood of being successful.  Retention is viewed as those students who remain in the 
program until completion, resulting in graduation.  Realistically, retention can be measured 
at various points: after the first year of a BSN program and after the second year of a 
program are two such examples.  While retention is an important topic and directly impacts 
the ability to increase the number of BSN prepared nurses, little information is available in 
the literature about measuring retention early in BSN programs. 
 It is important to note there are many factors in addition to a student’s academic 
preparation that play a role in student retention and/or attrition.  Igbo et al. (2011), Shelton 
(2012), and Williams (2010) all address nursing student retention, discussing the role 
supportive faculty play in helping students persist.  Other important aspects influencing 
student retention include students learning effective time management skills, being able to 
plan, and the importance of positive self-talk for encouragement (Igbo et al.; Williams).  
Shelton also addressed financial concerns and the impact on attrition, noting that students 
who were academic failures had fewer financial resources than those who completed the 
program or withdrew.  While each of these aspects most certainly impact student attrition 
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and are important in their own right, these aspects are beyond the scope of this study.   
Curriculum 
 While curriculum varies from program to program, there are basic courses that 
many BSN programs have in common.  For example, in Kentucky, most nursing 
prerequisites include multiple science courses such as anatomy and physiology, 
microbiology, and chemistry.  It is also common to find courses related to math/statistics, 
nutrition, and human development/psychology. Because the BSN is a baccalaureate 
degree, students must also fulfill the required general education courses in addition to the 
specific nursing prerequisite courses.    
 While examining curricular aspects of Associate of Science in Nursing programs is 
beyond the scope of this study, it is important to note there are both similarities and 
differences between the non-nursing courses in associate and baccalaureate programs.  For 
example, associate programs are typically two years in length with little or no prerequisite 
coursework.  In the associate program at WKU, students are required to take many of the 
same non-nursing courses as BSN students; however BSN students take the courses as 
prerequisites to applying to the program while associate degree students take the courses as 
co-requisites along with the required nursing courses.    
Prerequisite Grades 
 A relationship is noted in the literature between prerequisite grades and nursing 
student success (Newton, Smith, Moore, & Magnan, 2007; Norman, 2006; Peterson, 2009; 
Potolsky, Cohen, & Saylor, 2003).  While studies have used different methods to measure 
success, the outcome has been the same, indicating the importance of prerequisite grades in 
predicting nursing student success.  Peterson identified that “past academic performance 
[GPA at the time of admission] was significantly correlated with academic success in the 
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first semester” (p. 415) of a baccalaureate nursing program where success was identified as 
a GPA of 2.5 or higher.  
Other researchers have also addressed overall GPA related to retention of nursing 
students.  Norman (2006) determined there “was a statistically significant relationship with 
admission GPA and success in the junior year of the nursing education program” (p. 95).  
Newton et al. (2007) examined predicting early academic achievement in baccalaureate 
nursing students and determined the preadmission GPA was “the more important” (p. 147) 
predictor of first semester GPA over the Test of Essential Academic Skills Test (TEAS) 
score.  Students’ preadmission GPA included grades in the following courses: biology, 
anatomy, physiology, chemistry, biochemistry, psychology, and composition I and II 
(Newton et al., p. 146). 
More specifically, research by Potolsky et al. (2003) examined the relationship 
between prerequisite science grades (Anatomy, Physiology, Microbiology, Organic 
Chemistry, and Inorganic Chemistry) and academic performance in the first semester of a 
baccalaureate nursing program.  This study revealed there was a statistically significant 
relationship between prerequisite science grades and success in the first semester of a 
baccalaureate nursing program.  The authors suggested that programs of nursing require a 
minimum grade of a “B” in prerequisite science courses to decrease attrition.   
Preadmission Exams 
 As noted previously, many programs of nursing are including preadmission 
examination scores as part of the criteria used to select students for admission.  The Test of 
Essential Academic Skills Test (TEAS), Nurse Entrance Test (NET), and Health 
Educational Systems Inc. Admission Assessment (HESI A2) are preadmission exams that 
were reviewed in the literature.  
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TEAS 
The TEAS test assesses the student’s “basic academic knowledge in reading, 
mathematics, science and English and language usage” (ATI, 2011, para. 1).  A study 
conducted by Wolkowitz and Kelley (2010) used the TEAS test “to determine the relative 
strength of science, mathematics, reading, and English content areas in predicting early 
nursing school success” (p. 498).  Early nursing school success was measured by 
performance on a Fundamentals assessment which was produced by Assessment 
Technologies Institute (ATI). This study included 4,105 associate degree (ADN) and 
baccalaureate degree nursing students.  “The results indicate[d] that the strongest predictor 
of early nursing program success [was] science, followed by reading, written/verbal, and 
mathematics, respectively” (Wolkowitz & Kelley, 2010, p. 501). The authors 
recommended that “more emphasis should be placed on students’ ability in science and 
reading versus mathematics and English during the admission process” (Wolkowitz & 
Kelley, 2010, p. 502).   
NET 
The NET assesses “essential math skills, reading comprehension for science 
textbooks, test-taking skills score, stress level, social interaction, learning style, and 
composite percentages” (Gallagher, Bomba, & Crane, 2001, p. 133).  The study by 
Gallagher et al. examined if the NET was better at predicting success in their ADN 
program than the Entrance Examination for Schools of Nursing (RNEE) that the school 
was using at the time.  The NET “revealed no significant difference between the successful 
(‘C’ or better) and the unsuccessful (< ‘C’) student mean scores” (Gallagher et al., p. 133).  
The study did show the reading subscore of the RNEE was predictive of success in the first 
nursing course of the program (Gallagher et al., 2001).  The study also identified that 
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“admission scores proved not to be good predictors of success in the final nursing course 
or in the students’ ability to pass NCLEX-RN” (Gallagher et al., 2001, p. 133).  This 
finding is in contrast to the results of a study by Sayles, Shelton, and Powell (2003) which 
found “as scores on the NET composite, math skills and reading comprehension improved, 
so did the likelihood of passing the NCLEX-RN” (p. 119).  
HESI A2 
Different HESI exams (Mid-Curricular, Exit, and specialty exams) have been used 
for a variety of purposes but to the author’s knowledge, based on an extensive search of the 
literature, no studies were identified using the HESI A2 to predict graduation or NCLEX-
RN success.  There has been a limited amount of research involving the HESI A2 and its 
ability to predict success in the first year of a baccalaureate nursing program.  The HESI 
A2 consists of eight different academic tests and one learning preference assessment.  The 
academic sections include math, grammar, vocabulary, reading comprehension, biology, 
chemistry, physics, and anatomy and physiology (Boyd & Saccoman, 2009).  The HESI A2 
technical manual states that student scores can be used in helping to determine if 
“readiness, with or without enrichment courses, study skills courses, or remediation of 
basic knowledge courses, are adequate for rigors of the core nursing or health professions 
curricula” (Nibert, 2010, p. 8).   
The HESI A2 “scoring reports are designed to assist students and institutions to 
identify individual and institutional strengths and weaknesses that have the potential of 
affecting success while students matriculate through the nursing and health professions 
programs” (Nibert, p. 19).  To assist in the interpretation of results, the technical manual 
includes a breakdown, for each academic subtest, of scores that HESI considers to be 
Excellent (90% and above), Very Good (80% - 89%), Satisfactory (75% - 79%), and 
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Needs Improvement (74% and below).  The technical manual includes a description of 
what students should be able to do in each academic area based on the category in which 
their score lies.  The HESI A2 exam manual contains limited information about the 
reliability and validity of the exam.  This will be addressed in more detail in Chapter III.  
HESI A2 studies.  A study conducted by Murray et al. (2008) reported that in a 
baccalaureate nursing program, “students’ A2 [cumulative] scores were significantly 
positively correlated…with 10 of the 20 (50%) nursing course grades in the total 
curriculum” (p. 169).  The strongest correlation was with the sophomore level of the 
program, where there was positive correlation with 80% of the course grades (Murray et 
al., p. 169).  As the students progressed further in the program, the A2 score was positively 
correlated with fewer courses, eventually being correlated with only one of six (16.67%) of 
the courses in the senior year (Murray et al.).  According to Murray et al. “attrition that 
results from academic inadequacies is likely to occur in the beginning-level courses” (p. 
171).  If the authors are correct, and attrition is highest in the beginning level courses and 
the HESI A2 does in fact have the highest significant positive correlation with the 
beginning level courses, the HESI A2 may be an excellent tool for educators to use when 
selecting those students who have the greatest chance of success in a nursing program. 
A study by Yoho et al. (2007) examined the ability of the HESI A2 math and 
reading subscores to predict success on HESI’s Mid-Curricular (MC) exam, the ability of 
the MC to predict success on HESI’s Exit (E2) exam, and the ability of the E2 to predict 
success on the NCLEX-RN for 139 associate degree nursing students.  The study used a 
minimum reading and math score of 70%, which is below the HESI recommended 
minimum score of 75% (Yoho et al.).  The MC exam is taken when one-half of the nursing 
curriculum is complete and the E2 is taken at the end of the nursing program.  Yoho et al. 
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determined that while the HESI A2 math scores were not significantly correlated to the MC 
scores, the HESI A2 reading comprehension scores were significant.  “MC scores were 
positively correlated with the E2 scores” and the E2 scores predicted NCLEX-RN success 
in 94.83% of cases (Yoho et al., 2007, p. 83).  Of the 62 students who did not complete the 
program, 38 (61.3%) “withdrew in the first year of the curriculum” (Yoho et al., p. 83).  
Because of the high overall attrition rate for participants in the study (44.60%), the authors 
are considering increasing the minimum HESI A2 scores required for admission (Yoho et 
al.).  
As noted previously, nursing student attrition tends to occur early in a program of 
study (Murray et al., 2008).  The findings from both Murray et al. and Yoho et al. (2007) 
support the use of the HESI A2 as a tool to predict success early in a program of nursing.  
Murray et al. indicated that the HESI A2 cumulative scores had the greatest correlation 
with courses in the beginning of the program while Yoho et al. found the HESI A2 reading 
comprehension scores were significant in predicting success on the MC.  Because the 
HESI MC is given at the half-way point in the nursing program, these findings also support 
the use of the HESI A2 reading subscore as predictive of success in the first year, or first 
half, of the nursing program.   
Retention, Prerequisite Curriculum, and Preadmission Exams 
Identifying studies which examined retention of nursing students, prerequisite 
curriculum information such as GPA, and a preadmission exam proved difficult.  While 
there is work on each of these topics individually, the literature is limited in examining all 
three simultaneously, which supports the need for the current study.  The author was able 
to identify one study examining retention, prerequisite curriculum information, and the 
TEAS test and one study examining retention, prerequisite curriculum, and the HESI A2. 
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A study by Newton et al., (2007) proposed “to determine whether and to what 
extent scholastic aptitude and nursing aptitude predict early academic achievement in a 
baccalaureate nursing program” (p. 145).  Early academic achievement was defined as 
“overall first-semester grade point average (GPA) based on student grades in four didactic 
nursing courses” (p. 146).  Predictors of academic achievement included grades in seven 
pre-nursing courses including biology, anatomy, physiology, chemistry, biochemistry, 
psychology, composition I and II, and the composite score on the TEAS test (Newton et 
al., p. 146).  The study found “that both preadmission GPA and TEAS scores were 
significant predictors of variance in first semester GPA” (Newton et al., p. 147).  Although 
both preadmission GPA (pre-nursing courses) and TEAS scores were significant predictors 
of variance in first semester nursing GPA, “preadmission GPA (β = .394; p < .001) was the 
more important predictor of first-semester GPA than was TEAS score (β = .227; p < .001)” 
(Newton et al., p. 147).  
A dissertation completed by Norman (2006) studied the predictive relationship 
between nursing prerequisite courses and the HESI A2 cumulative score in the first year of 
a BSN program (p. 70).  The “pre-requisite academic support courses include English 
composition, English literature, a fine arts elective, history, government, sociology, general 
psychology, finite math, biology, introduction to chemistry, nutrition, anatomy and 
physiology I, anatomy and physiology II, microbiology, and developmental psychology” 
(Norman, p. 54).  The HESI A2 cumulative score encompassed scores in mathematics, 
reading comprehension, vocabulary, grammar, chemistry, and anatomy and physiology.  
The dissertation also “identified demographic characteristics, nursing theory course grades, 
and HESI A2 based factors that . . . [could] be used to predict first year student success” 
(Norman, p. 70).   
 32 
 
Norman’s (2006) study included 128 students who were predominately female 
(91.4%) and Caucasian (79.7%); the majority had no children (95%) and were not 
employed (49%).  The sample consisted of two groups: students who were successful in 
the first year of the program and students who were unsuccessful in the first year of the 
program.  The nursing prerequisite admission GPA was statistically significant with 
student success in the junior year of the program, therefore supporting the use of GPA as 
admission criteria (Norman, p. 95).  In addition to nursing prerequisite admission GPA, 
“the HESI A2 cumulative score showed a statistically significant correlation with success 
in the junior year of the nursing education program” supporting the use of HESI A2 scores 
as part of admission criteria (Norman, p. 95).  Norman also noted that when examining the 
admission GPA and the HESI A2 cumulative scores together to predict success in the 
junior year of the nursing program, the results “did not show an increase in the percentage 
of correct prediction over the admission GPA alone” (p. 96).   
Norman (2006) also examined grades earned in courses of the first year of the 
program to determine if there was a relationship with successful completion of the first 
year.  The data showed that three courses: “Pathophysiology, Holistic Nursing: Adult and 
Geriatrics and Holistic Nursing: Infants and Children showed the highest correlation with 
success in the junior year” (Norman, p. 96).  The average grade earned in two of the three 
courses for the group of students who were not successful in the junior year was less than 
75, which was the minimum required to pass a course in that particular program.   
When examining the subscores of the HESI A2, Norman (2006) determined that the 
reading comprehension subscore was not statistically significant.  It was determined that 
although the effect size was small to medium, Math, Vocabulary, Grammar, Chemistry, 
and Anatomy and Physiology showed a statistically significant difference in students who 
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were successful in the junior year versus students who were unsuccessful in the junior year 
(Norman, 2006, p. 87).  Norman determined the study lacked a sufficient number of 
participants to analyze the demographic data.  
Theoretical Framework 
 The theoretical framework for this study is a modified version of Bloom’s Mastery 
Learning.  Bloom’s theory is influenced by John Carroll’s Model of School Learning 
(Bloom, 1976).  Carroll considered aptitude to be the amount of time that the learner 
requires to master material (Bloom, 1981).  According to Carroll’s work, the degree of 
learning that takes place is related to the amount of time a student spends studying content 
compared to the amount of time a student needs to learn or master the material (Guskey, 
1980).  Bloom (1981) noted the “assumption that, given enough time, all students can 
conceivably attain mastery of a learning task” (p. 157).  According to Guskey (1980), with 
“more appropriate opportunities to learn and a more appropriate quality of instruction for 
each student, then a majority of students, perhaps as many as 95 percent, could be expected 
to learn very well and attain mastery” (p. 105).  
Using Bloom’s Mastery Learning Theory, the HESI A2 could possibly be used to 
measure mastery of prerequisite curriculum.  Because the HESI A2 contains subscores for 
each individual content area, students and faculty would be able to determine where each 
individual student would need to spend more time in order to obtain mastery.  Another 
benefit to the score report is that it gives each student individualized feedback on their 
strengths and weaknesses.  Because nursing students are expected to have mastered the 
material from the prerequisite courses in order to be successful in the nursing curriculum, 
this could be an essential measure.   
Students who score poorly on the HESI A2 have the potential to be identified early 
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for remediation, which would require that they spend more time on task.  A major feature 
of Bloom’s (1976) explication of mastery learning is that the process requires diagnostic 
(formative) testing followed by specific feedback to address knowledge deficits. 
Remediation on areas in which the student obtained a lower score would result in more 
time spent on task (either in class or via repeating classes if a low score were earned), 
which according to Bloom’s theory, should increase the likelihood of content mastery.  If 
students are able to revisit and master content early in the program, this could be 
significant as the literature points out that most attrition occurs in the first year of a 
program of nursing (Ehrenfeld et al., 1997; Yoho et al., 2009). 
Recent Empirical Studies 
 Identifying students for admission who have the greatest likelihood of completing 
the program is a concern not only for BSN programs.  Identifying the best students for 
admission is a hurdle all nursing programs face regardless of the level of the program.  
Kleber (2010) completed a dissertation examining the predictive value of success including 
demographics, admission requirements, curriculum, and an exit examination on the 
licensure exam by licensed practical nurses.  Kleber identified that “meeting the 
requirements for Reading and Math had no significant impact on those passing the 
NCLEX” (p. 134).  It was also noted that students who were successful in meeting the 
“reading admission requirements were more likely to pass the Exit Comprehensive Exam” 
(Kleber, p. 134).  In this same study, Kleber found that the Exit Comprehensive Exam had 
a “significant impact on the NCLEX” (p. 135).   
There are studies that examine predicting success using testing such as the HESI 
Exit exam (E2); however these studies use the longer term dependent variable of predicting 
the likelihood of passing the NCLEX-RN.  For example, Adamson and Britt (2009) found 
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the HESI E2 was 96.44% accurate when predicting success on the NCLEX-RN.  Similarly, 
Lewis (2008) found that the E2 had a accuracy rate of 97.8% when predicting success on 
the NCLEX-RN.  Lavandera et al. (2011) indicated that while “the HESI E2 scores are a 
highly statistically significant predictor, the practical improvement in predicting failure is 
modest” (p. 9).  The authors also noted that using the HESI E2 scores in addition to nursing 
GPA, if a student had earned a grade of D or F in a nursing, science, or math course, 
increased the number of NCLEX-RN failures that were predicted correctly (Lavandera et 
al.).   
While the studies just noted add necessary information to the field, a more 
comprehensive examination of this topic is beyond the scope of the current study, which 
focuses on using preadmission curriculum and scores on the HESI A2 to predict success in 
the first year of a BSN program.   
Summary 
 The literature presents conflicting information when examining variables of 
predicting nursing student success.  Variables that have been examined include 
standardized preadmission test scores, demographics, and preadmission GPA.  Programs of 
nursing are under a great deal of pressure to select a limited number of students for 
selective admission programs.  With nursing having a projected 26% increase in available 
jobs by the year 2020, it is essential that schools of nursing position an adequate number of 
prepared students to move into these vital health care vacancies (U.S. Bureau of Labor 
Statistics, 2012b).  If schools of nursing continue to have high attrition rates this will only 
compound the nursing shortage, having a negative impact on the future of healthcare.  
 If faculty in schools of nursing can identify consistent predictors of nursing student 
success, attrition rates should decline.  If attrition rates decline, this should lead to more 
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nurses entering the workforce and in turn contribute to alleviating the nursing shortage.  
Identifying accurate and consistent predictors of first year baccalaureate nursing student 
success also makes selecting students for admission easier and gives faculty the peace of 
mind they have in fact selected students with the greatest potential of being successful.  
Improved selection criteria also have the ability to decrease negative consequences 
as a result of a student not being successful.  Attrition is expensive for the students who 
must change their major or attend a different institution and increase the amount of time 
spent in school.  For most students, an increase in the amount of time spent in school 
equals an increase in the amount of student loans needed to fund their education.  This 
financial burden can have a negative impact on the student’s decision to remain in college 
at all (Arum & Roksa, 2011).  If a student decides to no longer attend college, the 
institution of higher education is impacted by a decrease in tuition dollars.  Society in 
general is also harmed when attrition occurs because there is the potential to have fewer 
college educated citizens to contribute to society.  Finally, the nursing work force suffers 
from attrition by seeing fewer nurses enter the work force.     
 In the literature reviewed, prerequisite grades were related to success early in 
programs of nursing.  Prerequisite information such as past academic performance 
(Peterson, 2009), prerequisite science grades (Potolsky et al., 2003), and admission or 
preadmission GPA (Newton et al., 2007; Norman, 2006; Peterson, 2009) were all found to 
be predictive of success early in a nursing program.  
 Literature focused on preadmission testing revealed that the science subscore of the 
TEAS assessment was a strong predictor of success early in a program of nursing 
(Wolkowitz & Kelley, 2010).  A study by Gallagher et al., (2001) identified no difference 
in scores on the NET between students who were successful and those who were 
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unsuccessful in an ADN program. 
 A study using the HESI A2 identified that the scores on the exam were positively 
correlated with 80% of the courses early in a BSN program (Murray et al., 2008).  Yoho et 
al. (2007) determined that the HESI A2 math subscore was not significantly correlated with 
student performance upon completion of half of the curriculum; however the reading 
subscore was significant.  Norman (2006) determined that the admission GPA and the 
HESI A2 cumulative score were statistically significant in predicting student success.  
Norman also identified that the admission GPA together with the HESI A2 cumulative 
score did not improve the prediction of student success.  According to Norman, the reading 
subscore was not statistically significant which contradicts Yoho’s findings.  
 While there are similarities between the current study and the studies by Murray et 
al. (2008), Norman (2006), and Yoho et al. (2007), there are also differences which will 
contribute new information.  For example, Murray et al. examined composite scores of the 
HESI A2 to predict success whereas the current study examined subscores in three different 
academic test areas instead of the cumulative score on the HESI A2.  Norman examined 
students from two groups: those who were successful in the first year of a BSN program 
and those who were not.  The current study does not group the students but examines each 
individual student’s grades and HESI A2 scores.  This work also looked specifically at 
individual math and science prerequisite grades in addition to the admission GPA that was 
examined by Norman.  Finally, Yoho et al. examined student scores in Math and Reading 
on the HESI A2 to predict success on the Mid-Curricular HESI exam.  The current study 
examined anatomy and physiology scores in addition to math and reading to predict 
success in the first year of a BSN program.   
 A modified version of Bloom’s Mastery Learning Theory (Bloom, 1976) focuses 
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on time spent on task in order for a student to master material.  With the identification of 
which prerequisite courses and/or scores on the HESI A2 are predictors of success, a 
modified version of Mastery Learning could prove to be essential in developing a 
remediation program.  The remediation program could be helpful for students who are 
admitted into BSN programs and are at risk of being unsuccessful.  Identifying these 
students early in a nursing program and giving them the opportunity to improve their 
knowledge would give these students a better opportunity of being successful. 
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CHAPTER III 
 
METHODOLOGY 
 
 
Introduction 
 Faculty working in selective admission programs are responsible for identifying 
and admitting those students who show the most promise of being successful.  Like all 
faculty in selective admission programs, baccalaureate nursing program faculty are also 
faced with the difficult decision of identifying which student to admit and which to turn 
away.  The purpose of this study was determine to what extent prerequisite grades and 
HESI A2 subscores predict success in the first year of a baccalaureate nursing program.     
The research conducted in this study was a quantitative analysis of data made 
available through TopNet, the university’s electronic records system and electronic HESI 
A2 score reports, available through the School of Nursing’s secure, online Evolve account.  
Data were analyzed to examine to what extend do prerequisite grades and HESI A2 
subscores predict success in the first year of a baccalaureate nursing program?  This 
chapter will describe the following, organized by sections including Population, 
Variables of Interest, Research Design, Procedure/Data Collection, Analysis Plan, 
Ethical Issues, and a Summary.  
Population 
 The population for this study consisted of all students at WKU who began the 
Bachelor of Science in Nursing (BSN) program during spring 2010, fall 2010, spring 2011, 
and fall 2011 semesters.  Inclusion of students began with the spring 2010 cohort because 
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this was the first group of students to take the HESI A2.  Students who entered the program 
during the fall 2011 cohort were the last group included as they represented the last group 
of students who had taken the HESI A2 and completed the first year of the BSN program at 
the time data collection began.  The sample constitutes a 100% census of the population 
with N = 155.  Collection of data began during the fall 2012 semester.    
Variables of Interest 
 The study will include two types of independent variables and a set of dependent 
variables.  All variables can be found in Figures 1, 2, and 3 (see Chapter I).  Demographic 
factors were not included in this particular study due to severe restriction of range on these 
measures.   
Independent variables   
The two types of independent variables include different combinations of 
prerequisite courses (as noted in Figures 1-3) and selected subscores on the HESI A2.  The 
following are the conceptual and operational definitions for the independent variables.  The 
different sets of variables correspond to Figures 1-3 and to the empirical research 
questions, which are likewise consistent with the three respective figures. 
Prerequisite science and math courses (PS&M).  All students seeking admission 
to the BSN program at WKU must complete a specified core of prerequisite courses to be 
eligible to apply (see Figure 1).  It is through these prerequisite courses that students gain 
the necessary foundation to move into nursing theory and lab/clinical courses.  The biology 
and chemistry courses were selected for inclusion because the School of Nursing (SON) at 
WKU currently looks specifically at the grades earned in these science courses when 
making admission decisions.  The math course was included because students applying to 
the BSN program at WKU must take a minimum of college algebra (MATH 116) and 
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complete the math portion of the HESI A2.  For admission to the SON, there are a total of 
five science courses and one math course that are required.  For this study, the following 
prerequisite science and math courses are included: BIOL 131, BIOL 231, BIOL 207, 
BIOL 208, CHEM 109, and MATH 116.  BIOL 131, BIOL 231, and CHEM 109 are each 
four credit hour courses. BIOL 131 and BIOL 231 include both a lecture and lab 
component with one grade recorded for the course.  The grade in BIOL 131 is 60% from 
lecture and 40% from lab.  The grade in BIOL 231 is 50% from lecture and 50% from lab.  
CHEM 109 is a lecture course only with no laboratory requirement.  BIOL 207 is a three 
credit hour lecture and BIOL 208 is a one credit hour laboratory.  MATH 116 is a three 
credit hour lecture course. 
Biology 131 (BIOL 131).  Human Anatomy and Physiology is “a basic anatomy 
and physiology course designed for students in physical education and health science 
careers.  An emphasis is placed upon the concept of homeostasis and relationship of 
structure and function” (Western Kentucky University, 2011, p. 232).  Grades earned in 
BIOL 131 will be coded as a ratio level 4.0 scale from F = 0 to A = 4.0. 
Biology 231 (BIOL 231).  Advanced Human Anatomy and Physiology is “human 
anatomy and physiology for health science career students emphasizing an integrated 
organ systems approach to body function” (Western Kentucky University, p. 233), coded 
as a ratio 4.0 scale.  
Biology 207 (BIOL 207).  General Microbiology is “an introduction to 
microorganisms and their importance to humans (for non-biology majors).  Approximately 
one third of the course is devoted to each of the three major areas of microbiology: 
organismal, environmental, and medical” (Western Kentucky University, p. 233), coded as 
a ratio 4.0 scale.  
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Biology 208 (BIOL 208).  General Microbiology Laboratory is the hands-on 
laboratory section to accompany BIOL 207 (Western Kentucky University), coded as a 
ratio 4.0 scale.  
Chemistry 109 (CHEM 109).  Chemistry for the Health sciences is “a course 
designed to emphasize the practical aspects on inorganic, organic and biochemistry as 
related to human health” (Western Kentucky University, p. 239), coded as a ratio 4.0 scale.  
Math 116 (MATH 116).  College Algebras is a course where “graphing and 
problem solving are integrated throughout the study of polynomial, absolute value, 
rational, radical, exponential, and logarithmic functions” (Western Kentucky University, p. 
279), coded as a ratio 4.0 scale.  
Prerequisite science block (SCIENCE).  In addition to the separate prerequisite 
science and math courses, Figure 2 combines the five science courses in Figure 1 into a 
single block including: BIOL 131, BIOL 231, BIOL 207, BIOL 208, and CHEM 109.  The 
GPA will be calculated by dividing the total number of quality points earned (as 
determined by the letter grade) by the number of hours earned for the course, coded as a 
ratio level scale from 0.0 to 4.0.  If a student repeated a course in the prerequisite science 
block, each attempt and grade was calculated when determining the prerequisite science 
block GPA.  For example, if a student earned a “D” in BIOL 131, then retook the course 
and earned a “B”, both attempts (one “D” and one “B”) were included in the prerequisite 
science block GPA.  This was the chosen method of calculation, as this was consistent with 
how the prerequisite science block was calculated by the WKU SON when reviewing 
applications for admission. 
Cumulative undergraduate work (CUGW).  The cumulative undergraduate 
work, as depicted in Figure 3, is represented by the earned cumulative undergraduate GPA 
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at the time the student applied to the BSN program.  If the student had already earned a 
baccalaureate degree, the cumulative GPA and the GPA consisting of only nursing 
prerequisite courses were reviewed.  The higher GPA of these two is used in admission 
decisions within the SON when this situation applies; therefore the higher GPA was used 
in the study.  The GPA will be calculated by dividing the total number of quality points 
earned (as determined by the letter grade) by the total number of hours earned, coded as a 
ratio level scale from 0.0 to 4.0. 
The GPA of only nursing prerequisite courses included only those courses specific 
to the nursing major, excluding courses which were required only for general education 
purposes.  The reason for this was that students who had already earned a baccalaureate 
degree, had previously completed all required general education courses and therefore 
were required to take only nursing specific prerequisite courses.  The nursing specific 
prerequisite courses included the following courses, for a total of 31 credit hours: 
Chemistry for the Health Sciences (CHEM 109), Human Anatomy and Physiology (BIOL 
131), Advanced Human Anatomy and Physiology (BIOL 231), General Microbiology 
(BIOL 207), General Microbiology Laboratory (BIOL 208), College Algebra (MATH 
116), Human Nutrition (CFS 111), Introduction to Developmental Psychology (PSY 199), 
Ethics (PHIL 320) or Biomedical Ethics (PHIL 322), and any three credit hour 
undergraduate statistics course.    
HESI A2.  The HESI A2 consists of eight different academic tests and one learning 
preference assessment.  The academic sections include math, grammar, vocabulary, 
reading comprehension, biology, chemistry, physics, and anatomy and physiology (Boyd 
& Saccoman, 2009).  All students seeking admission to the BSN program at WKU must 
complete the HESI A2.  The School of Nursing at Western Kentucky University requires 
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that students complete the following sections of the HESI A2: Reading Comprehension, 
Anatomy and Physiology, and Math.  This column in Figures 1-3 is identical for all three 
figures.  If a student had taken the HESI A2 more than once, the highest subscore for each 
academic test was used in the research as this is consistent with the procedure used by the 
SON at WKU when reviewing applicants.  
 Reading Comprehension subscore (HRDG).  The HESI A2 reading 
comprehension subscore is scaled as a ratio level percentage, coded from 0% to 100%. 
 Anatomy and Physiology subscore (HA&P).  The HESI A2 anatomy and 
physiology subscore is scaled as a ratio level percentage, coded from 0% to 100%. 
 Math subscores (HMATH).  The HESI A2 math subscore is scaled as a ratio level 
percentage, coded from 0% to 100%. 
Dependent Variables   
The set of dependent variables included first year BSN outcomes.  Outcomes for 
the first year were divided into the following four measures: 1st semester nursing GPA; 
2nd semester nursing GPA; the grade earned in Nurs 324, Pathophysiology for Nursing; 
and the grade earned in Nurs 341, Medical-Surgical Nursing I. 
The grades earned in Nurs 324, Pathophysiology for Nursing and Nurs 341, 
Medical-Surgical Nursing I, were selected due to the fact that at WKU, these courses have 
shown over time to be areas that are difficult for students.  Pathophysiology provides a 
great deal of information that students will need to be successful in Medical-Surgical 
Nursing I.  According to internal records within the WKU SON, since 2007, each student 
who had been unsuccessful in Nurs 324 and had been allowed to repeat the course, has 
gone on to have a second failure at some future point in the BSN curriculum, resulting in 
dismissal from the program per SON policy.      
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According to internal records in the SON at WKU, from 2006-2011 there were 23 
students who were unsuccessful on the first attempt of the NCLEX-RN.  Of these 23 
students, 56% earned a “C” or below in Nurs 341, Medical-Surgical Nursing I.  In 
addition, since 2007 100% of students who were unsuccessful in Pathophysiology and 
returned to the program were eventually dismissed due to a second course failure.  Thus 
these two particular courses--Medical Surgical Nursing I and Pathophysiology--were 
included as indicators of success vis-à-vis retention.   
1st semester nursing GPA (NGPA-1).  The first semester nursing GPA is the 
grade point average earned for all lecture/theory courses in the first semester of the BSN 
program.  Only the lecture/theory course grades were included because all clinical courses 
are graded as pass/fail.  The first semester of the BSN program includes the following 
required lecture/theory courses: Nurs 324, Pathophysiology for Nursing; Nurs 335, Health 
Assessment Across the Lifespan; Nurs 333, Fundamentals of Nursing; and Nurs 337, 
Health Promotion Across the Lifespan.  The GPA was calculated by dividing the total 
number of quality points earned (as determined by the letter grade) by the number of hours 
earned for all lecture/theory courses in the first semester of the BSN program, coded as a 
ratio level scale from 0.0 to 4.0. 
2nd semester nursing GPA (NGPA-2).  The second semester nursing GPA is the 
grade point average earned for all lecture/theory courses in the second semester of the BSN 
program.  Clinical courses are graded as pass/fail and are excluded.  The second semester 
of the BSN program includes the following required lecture/theory courses: Nurs 329, 
Concepts in Pharmacology I; Nurs 338, Transcultural Nursing; Nurs 341, Medical-Surgical 
Nursing I; and Nurs 343, Mental Health Nursing.  The 2nd semester nursing GPA was 
coded as a ratio level scale from 0.0 to 4.0.   
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Nurs 324, Pathophysiology (PATHO).  Pathophysiology for Nursing “explores 
the basic pathophysiology of selected disease processes that alter the health of individuals 
across the lifespan.  Focuses on nursing assessment and identification of presenting signs 
and symptoms and manifestations of the selected disease processes” (Western Kentucky 
University, 2011, p. 287), coded as a ratio level scale from F = 0 to A = 4.0. 
Nurs 341, Medical-Surgical Nursing I (M/S I).  Medical Surgical Nursing I 
covers “basic medical surgical nursing concepts to provide holistic care to diverse 
individuals and families experiences [sic] alternations in health” (Western Kentucky 
University, p. 287), coded as a ratio level scale from F = 0 to A = 4.0. 
Research Design 
This research represents a correlational design.  The study seeks to “predict scores 
on a dependent variable from scores on a number of independent variables” (Pallant, 2010, 
p. 122).  Multiple regression analyses were conducted using SPSS 19.  Additional 
information regarding the analysis of data can be found in the Analysis Plan below.  Also 
included in the Analysis Plan is Table 1, which contains information for the specific 
independent and dependent variables for each research question, by type of analysis.  
Procedures/Data Collection 
All data for the study were pre-existing.  Student grades for the four cohorts were 
collected using TopNet, Western Kentucky University’s electronic records system.  The 
HESI A2 exam is a secure, proctored exam and all reports are electronic and available 
through the WKU School of Nursing’s secure, online Evolve account.  The researcher had 
access to the data as a result of being a faculty member within the School of Nursing; she 
also serves on the Academic Standards committee, which is charged with the selection of 
students admitted to the BSN program.  All students in the population had complete 
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records, as prerequisite grades, including prerequisite science grades and HESI A2 scores, 
are a requirement of admission.  Because all records were complete, the entire population 
of students was represented.  Including students from the spring 2010, fall 2010, spring 
2011, and fall 2011semesters resulted in a population of 155 students.  Issues regarding 
confidentially of student data are addressed in the section, Ethical Issues, below. 
Analysis Plan 
 Data analysis, as outlined in Table 1, was conducted using SPSS 19.  Research 
Questions one, two, three, five, six, seven, nine, ten, and eleven were answered using a 
series of simultaneous multiple regressions.  Standard simultaneous multiple regression 
was selected to answer these questions because the researcher wished “to explore the 
relationship between one continuous dependent variable and a number of independent 
variables or predictors” (Pallant, 2010, p. 148).  Separate simultaneous multiple 
regressions were computed for the research questions that correspond to Figures 1-3 
because of the overlap of courses in the first column of each logic model (the prerequisite 
courses).  Specifically, this avoids violating the assumption of multicollinearity, or high 
correlation among the independent variables (Pallant) in Figures 1-3: science and math, 
science block, and cumulative undergraduate work, respectively.  This was essential 
because the science block, in Figure 2, contains all of the science courses from Figure 1, 
only excluding the math course.  The cumulative undergraduate work, from Figure 3, 
contains all of the grades earned in science and math as well as the science block.   
 Research Questions four, eight, and twelve were answered using hierarchical 
regressions.  Hierarchical regression was used to determine if the HESI A2 subscores add 
any additional explained variance, net of the prerequisite science and math course grades, 
the science block, or the cumulative undergraduate work at the time of application in 
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Figures 1, 2, and 3, respectively.  
 Table 1, Independent and Dependent Variables and Type of Analysis by Research 
Question, presents the independent and dependent variables for each given regression.  
Although the combination of variables analyzed varies from one research question to the 
next, the mediating variables (HESI A2 subscores) are always identical.  There were no 
demographic control variables in the study; the control column represents control variables 
for the hierarchical regressions.  (Demographics were not included as a control variable in 
this study due to severe restriction of range.)  The table is divided into three sections, 
corresponding to Figure 1, Figure 2, and Figure 3 found in Chapter I.  The three figures are 
necessitated because of the three parallel but overlapping/redundant sets of variables in the 
required curriculum column with the remainder of each section of the figures being 
identical.   
Assumptions of Multiple Regression 
There are a number of assumptions of multiple regression which must be verified 
before interpreting findings.  These assumptions include sample size, multicollinearity, 
outliers, normality, linearity, and homoscedasticity (Pallant, 2010).  Sample size is 
important for generalization of the findings.  According to Tabachnick and Fidell (as cited 
in Pallant, 2010), sample size requirements can be calculated by “N > 50 + 8m (where m = 
number of independent variables)” (p. 150). 
 The second assumption that must be considered is that of multicollinearity, or high 
correlation among the independent variables (Pallant, 2010).  Multicollinearity can be 
assessed by examining the correlations between the independent variables.  According to 
Pallant, independent variables with a correlation of .7 or higher should be revised or 
omitted.  The coefficients output table also includes collinearity statistics including 
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tolerance and variance inflation factor which can be used to assess the possibility of 
multicollinearity (Pallant). 
 Outliers are another assumption that must be assessed.  The casewise diagnostics 
output table will identify outliers, which can also be identified on a scatter plot.  Normality 
is another assumption that must be checked.  The data in the study should have a normal 
distribution.  Normality can be assessed by looking at the histogram and the normal 
probability plot (Field, 2009; Pallant, 2010).  In order to consider that the assumption of 
normality has been met, the histogram must have a bell-shaped curve (Field).  When 
assessing normality using the normal probability plot, the normality assumption is met if 
all data points lie very close to and on the line (Field). 
 Linearity and homoscedasticity can be assessed using the scatterplot.  When the 
scatter plot contains points that “are randomly and evenly dispersed throughout the plot” 
(Field, 2009, p. 247) where the residuals are “roughly rectangularly distributed, with most 
of the scores concentrated in the center” (Pallant, 2010, p. 158) assumptions of “linearity 
and homoscedasticity have been met” (Field, 2009, p. 247).  Assessing for the violation of 
assumptions is essential.  If violations of the assumptions are present, this will impact the 
ability to generalize the data beyond the sample used in the study (Field).     
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Table 1 
Independent and Dependent Variables and Type of Analysis by Research Question 
 
 
    Ind Variables__________                  Dep Variables____ 
 
Empirical   Required Mediating  
 
Research  Control Curriculum Preadmission Dependent Type of  
 
Questions Variables Coursework Testing Variable(s)    Regression  
Figure 1 
1    PS&Ma   HESI A2 b Simultaneous 
2    PS&Ma   BSNOCc Simultaneous 
3      HESI A2 b BSNOCc Simultaneous 
4  PS&Ma   HESI A2 b BSNOCc Hierarchical 
 
Figure 2 
 
5 SCIENCEd   HESI A2 b Simultaneous 
6 SCIENCEd   BSNOCc Simultaneous 
7   HESI A2 b BSNOCc Simultaneous 
8                       SCIENCEd   HESI A2 b BSNOCc Hierarchical 
 
Figure 3 
 
9                                                CUGWe   HESI A2 b Simultaneous 
 
10 CUGWe   BSNOCc Simultaneous 
 
11                         HESI A2 b  BSNOCc Simultaneous 
 
12                     CUGWe                           HESI A2 b  BSNOCc Hierarchical 
    
 (table continues) 
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Table 1.  (continued)  
PS&Ma = prerequisite science and math courses and includes BIOL 131, BIOL 231, BIOL 
207, BIOL 208, CHEM 109, and MATH 116. 
HESI A2 b = HESI A2 subscores and includes separate scores for Reading Comprehension, 
Anatomy and Physiology, and Math. 
BSNOCc  = first year BSN outcomes and includes 1st semester nursing GPA; 2nd semester 
nursing GPA; Nurs 324, Pathophysiology; and Nurs 341, Medical Surgical Nursing I. 
SCIENCEd = prerequisite science block GPA and includes the GPA for BIOL 131, BIOL 
231, BIOL 207, BIOL 208, and CHEM 109. 
CUGWe = cumulative course work and includes the overall GPA at the time of  
application. 
Validity of the Measures 
 The HESI A2 exam manual contains limited information about the reliability and 
validity of the exam.  The manual notes that reliability measures including a Kuder 
Richardson Formula 20 (KR-20), Cronbach’s alpha, parallel forms, and Cohen’s Kappa 
were conducted; however, there are no results for these measures.  The manual states 
“reliability estimates are recalculated every time an exam is scores [sic], and they are 
updated concurrently on all exams that include any of the same test items” (Nibert, 2010, 
p. 21).  The technical manual briefly mentions that content, criterion, and construct validity 
are assessed.  The manual also states “items meeting rigorous statistical guidelines 
established for HESI exam items are moved to active status” (Nibert, p. 11).  Again, 
however, the results of the statistical analysis are not reported in the manual.   
 Elsevier (2012) notes in an on-line flyer for the HESI A2 that “peer-reviewed 
research findings indicate HESI Admission Assessment scores are valid predictors of 
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student success and can therefore assist educators in the selection process, and assist 
students in identifying and remediating academic weaknesses prior to entering a program” 
(p. 1).  The peer-reviewed article cited in the flyer is the BSN study discussed in Chapter II 
by Murray et al. (2008) which found HESI A2 cumulative “scores were statistically  
positively correlated…with 10 of the 20 (50%) nursing course grades in the total  
curriculum” (p. 169).  A study by Morrison, Adamson, Nibert, and Hsia (2008) discusses 
the reliability and validity of HESI exams; however, only the HESI specialty exams and 
HESI E2 are addressed.  To the author’s knowledge, no other published studies have 
addressed the validity of the HESI A2 Admission Assessment.  
 The validity of all of these different measures, independent and dependent alike, is 
based on the assumption that grades for courses taken at WKU (and at other universities in 
similar studies) are valid representations of the content and that the assessment of the 
performance by the student constitutes an interaction with and acquisition of a specific 
knowledge base/skills in the respective classes.  This presumes that the overall integrity of 
the process has been maintained: unbiased professors, students doing their own work (not 
cheating), accurate recording of grades, curriculum content consistent with the description 
of courses listed in the undergraduate catalogs, and, fundamentally, that the syllabus is an 
accurate reflection of the undergraduate catalog and the actual course, etc.  While there is 
no direct way to assess for all of this, there is a logic of confidence (Meyer & Rowan, 
1977) operating that WKU does in fact monitor the validity of the courses taught at the 
institution and that grades are valid measures of the students’ attainment of the respective 
course content.  According to Meyer and Rowan, “what legitimates institutionalized 
organizations, enabling them to appear useful in spite of the lack of technical validation, is 
the confidence and good faith of their internal participants and their external constituents” 
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(p. 357).  
 WKU, like most universities, does not leave validity of grades purely to the logic of 
confidence, but takes active steps to ensure courses are in fact what the university states 
they should be.  An important step in making sure that courses are valid is the involvement 
of the department, college, and university level curriculum committees.  Courses are first 
reviewed at the departmental level, where there is a cross-reference to ensure the course 
objectives are in congruence with the standards of the department and/or accrediting body 
(ex: Southern Association of Colleges and Schools - SACS).  Once the course has received 
approval at the departmental level, it then moves to the curriculum committee at the 
College and University levels.  After a course proposal moves through these committees 
and is approved, it is then reviewed by the University Senate, before being sent to the 
Office of the Provost for final approval.  In addition, the University Registrar at WKU 
affirmed the grades earned in courses at the university are valid representations of the 
knowledge and skills gained in courses taken (F. Eggleton, personal communication, 
January 4, 2013).  The Registrar stated her belief in the validity of the grades based on the 
logic of confidence as discussed above, including fair grading by professors using unbiased 
grading scales and the process of course development as outlined at WKU.  
Ethical Issues 
 Permission to conduct the study was obtained from the Office of Research Integrity 
at WKU (Appendix A).  Permission was also obtained from the Director of the School of 
Nursing at WKU (Appendix B).  The researcher then received permission to reference the 
HESI A2 testing manual (Appendix C).  The research was granted exempt status by the 
Institutional Review Board (IRB) since no identifying student information was used and 
there was no threat or risk to participants.  Student confidentially was maintained due to 
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the fact that two faculty within the School of Nursing, both of whom were members of the 
Academic Standards Committee, coded the data so the principal investigator had no 
knowledge of specific prerequisite grades and HESI A2 scores and the students to which 
they belonged.  The faculty members coding the data assigned each student a case number; 
no other identifying information was recorded in the data collection process.  
Summary 
The research conducted in this study was a quantitative analysis.  Data included in 
the study were pre-existing and were accessed through the university’s electronic records 
(TopNet) and online through the WKU SON’s account with Evolve.  All students who 
began the baccalaureate nursing program at WKU during the spring 2010, fall 2010, spring 
2011, and fall 2011 semesters were included in the population for the study, with a 100% 
census for study subjects.   
 This study included four independent variables--prerequisite science and math 
courses, prerequisite science block, cumulative undergraduate work, and HESI A2 scores 
and four dependent variables--1st semester nursing GPA, 2nd semester nursing GPA, 
Nursing 324 grade, and Nursing 341 grade.  Data were analyzed to determine the extent to 
which prerequisite grades and HESI A2 subscores predict success in the first year of a 
baccalaureate nursing program. 
 Standard simultaneous multiple regression was used to answer research questions 
one, two, three, five, six, seven, nine, ten, and eleven.  Research questions four, eight, and 
twelve were answered using hierarchical regression.  Table 1 summarizes the independent 
and dependent variables and type of analysis by each individual research question. 
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 Permission for this study was granted through the Office of Research Integrity at 
WKU.  The study was granted exempt status as no identifying information was used and 
there was no anticipated risk or threat of harm to the participants.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 56 
 
 
 
 
 
 
CHAPTER IV 
 
RESULTS 
 
 
Introduction 
This study focused, in general, on student success in a baccalaureate nursing 
program (BSN) and specifically, on factors that influence success in the first year.  The 
central research question for this study was:  To what extent do prerequisite grades and 
HESI A2 subscores predict success in the first year of a baccalaureate nursing program?  
This chapter presents the findings for the research questions outlined in Chapter I using the 
research methods discussed in Chapter III.  The Independent Variables included a variety 
of combinations of prerequisite courses (see Figures 1-3) and selected subscores on the 
HESI A2 Admission Assessment Exam (Reading Comprehension, Anatomy and 
Physiology, and Math).  The Dependent Variables included first year BSN outcomes 
consisting of the following measures: 1st semester nursing GPA; 2nd semester nursing 
GPA; the grade earned in Nursing 324--Pathophysiology; and the grade earned in Nursing 
341--Medical Surgical Nursing I.   
In order to investigate the research questions, preexisting data from the BSN 
program at Western Kentucky University (WKU) was examined.  Student HESI A2 scores 
were retrieved from the School of Nursing’s (SON) secure, online Evolve account and 
student grades were retrieved from the University’s electronic records system.  Data were 
collected for students who began the BSN program at WKU during the spring 2010, fall 
2010, spring 2011, and fall 2011 semesters leading to a population of 155 students. 
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Population parameters were calculated using SPSS and are discussed below.  A 
correlation matrix was created including both independent and dependent variables and can 
be found in Appendix D.  The correlation was run as a 1-tailed test.  This was selected 
based on the literature indicating that the GPA at time of admission (or preadmission GPA) 
is significant in predicting first semester (Newton et al., 2007; Peterson, 2009) and first 
year (Norman, 2006) success in a BSN program.  The literature also supports that the HESI 
A2 scores are positively correlated with grades in the first half of a BSN program (Murray 
et al., 2008; Norman, 2006).   
 In order to examine the research questions, multiple regression was used as 
outlined in Table 1.  Simultaneous multiple regression was used to answer research 
questions one, two, three, five, six, seven, nine, ten, and eleven.  Hierarchical regression 
was selected to answer questions four, eight, and twelve to investigate if any additional 
explained variance was added by the HESI A2 subscores after controlling for the effects of 
curricular coursework: prerequisite science and math courses, the science block, and the 
GPA of the cumulative undergraduate work at the time the student applied to the program 
for Figures 1, 2, and 3, respectively.  
Inferential statistics, of which regression is one type, are typically utilized to 
examine relationships in a sample of data to make estimates back to the larger population.  
The data examined in the current analysis constitutes the entire population of students 
admitted to the BSN program at WKU during the four semesters included in the study.  
Relationships within a population exist prima facie; however the best way to examine the 
strength of these associations is by using inferential techniques, even though investigating 
populations is not, strictly speaking, inferential in nature.  As noted in Ennis (2002), many 
studies “utilize multiple regressions, an advanced inferential procedure, to examine 
 58 
 
relationships among the variables in a population” (p. 183). 
The remainder of this chapter is divided into sections addressing Data Checking 
and Cleaning, Population Parameters, Research Questions, and a concluding 
Summary.  The information is arranged using Figures 1-3 (found in Chapter I) and the 
corresponding questions with each figure.  Figure 1 includes research questions 1-4, Figure 
2 includes research questions 5-8, and Figure 3 includes research questions 9-12.  Each of 
the research questions was investigated using the statistical analysis as outlined in Table 1 
(see Chapter III). 
Data Checking and Cleaning 
 Once data collection was complete, the data set was reviewed for missing or invalid 
data.  For an unknown reason, one student was missing a grade for BIOL 231; therefore 
listwise deletion was used when analyzing the data with SPSS.  Because each research 
question is analyzed independently, listwise deletion produced N = 154 for all questions 
that involved the BIOL 231 variable.  Using the exclude listwise “option will include cases 
in the analysis only if it has full data on all of the variables listed in your variables box for 
that case” (Pallant, 2010, p. 127).  For analysis in which BIOL 231 was not a part of the 
independent variables examined, the population remained at N = 155.  However, for some 
of the dependent variables, some attrition was evident for the two second semester 
outcomes: 2nd semester nursing GPA and the grade earned in Nursing 341 (Medical 
Surgical Nursing I).  Table 4 gives that relevant data.  
 All student grades for prerequisite science and math courses and grades earned in 
Nursing 324--Pathophysiology and Nursing 341--Medical Surgical Nursing I were coded 
in letter grade format.  In order to be compatible with SPSS, all letter grades were coded as 
a ratio level scale from F = 0 to A = 4.  After the letter grades were coded, if a student had 
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repeated a course (prerequisite science or math, Nursing 324--Pathophysiology, or Nursing 
341--Medical Surgical Nursing I), the two grades were averaged.  For example, if a student 
earned a letter grade of “C” for a course and repeated the course earning an “A,” the two 
grades were averaged (2 + 4 = 6 divided by 2) and recorded as a 3. 
Population Parameters 
 Population parameters are reported for all independent and dependent variables.  
These data are reported separately as it corresponds to the variables in each figure.   
Independent Variables 
Figures 1-3 contain two columns of independent variables: Prerequisite Courses 
and HESI A2 subscore.  The first column of each figure contains a different independent 
variable: Figure 1--Prerequisite Courses: Science & Math; Figure 2--Prerequisite Courses: 
Science Block; and Figure 3--Prerequisite Courses: Cumulative Undergraduate Work.  The 
second independent variable column in each figure is identical across Figures 1-3 and 
contains HESI A2 subscores in Reading Comprehension, Anatomy and Physiology, and 
Math.   
Prerequisite Courses.  Population parameters for the first column of independent 
variables (Prerequisite Courses: Science and Math) from Figure 1 are reported in Table 2.   
The mean grade earned in all of the prerequisite science and math courses (BIOL 131, 
BIOL 231, BIOL 207, BIO 208, CHEM 109, and Math 116) was between an A and a B 
(with A coded as 4 and B coded as 3).  The course with the highest mean score was CHEM 
109 at 3.73.  As represented by the relatively small standard deviation for each course, 
there was not a great deal of variation in the grades earned for the prerequisite science and 
math courses. 
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Table 2 
Population Parameters for Figure 1--Prerequisite Courses: Science and Math  
 
 
Measure                  μ      σ          Min.        Max.          Range          N  
 
 
BIOL 131       3.34         .67  1.50        4.00   2.50         155 
BIOL 231       3.43         .62  2.00        4.00   2.00         154 
BIOL 207              3.41         .71  1.50           4.00       2.50         155 
BIOL 208       3.38         .65  1.50        4.00   2.50         155 
CHEM 109       3.73         .48  2.00        4.00   2.00         155 
Math 116       3.39         .73  1.00        4.00   3.00         155 
 
Note.  If a student repeated a prerequisite science or math course, the grades were  
 
averaged, accounting for values other than whole numbers.  Titles of individual science  
 
and math courses can be found under Variables of Interest in Chapter III. 
 
 
 The prerequisite courses in the first column of Figure 2 was the science block, 
which was the grade point average (GPA) earned in all of the science prerequisite courses 
(BIOL 131, BIOL 231, BIOL 207, BIOL 208, and CHEM 109), which is identical to the 
set of courses in Table 2 minus Math 116.  Because the population parameters for this 
variable would result in a one-line table, the results are presented here in narrative format.  
The mean science block GPA was 3.45 (N = 154) with a standard deviation of .44.  The 
science block GPA range was 1.65, from a minimum of 2.35 to a maximum of 4.0.   
 The prerequisite course in the first column of Figure 3 was the Cumulative 
Undergraduate Work, which was the undergraduate GPA earned at the time of application 
to the program.  In the case of a student who had completed a baccalaureate degree, both 
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the cumulative undergraduate GPA and the GPA comprised of only the nursing 
prerequisite curriculum were examined.  The higher GPA between the two was used for 
this study, consistent with the admission process in the BSN program at WKU.  The mean 
cumulative undergraduate work GPA (N = 155) was 3.57.  The standard deviation for this 
variable was small at .27 representing little variance in this GPA.  The minimum GPA of 
2.90 and maximum of 4.0 for the cumulative undergraduate GPA produced a range of 1.10 
for students applying to the BSN program.   
HESI A2.  Population parameters for the second column of independent variables 
(HESI A2 subscores in Reading Comprehension, Anatomy and Physiology, and Math) are 
identical across Figures 1-3 and are reported in Table 3.  The HESI A2 subscore with the 
lowest mean was Anatomy and Physiology at 73.75.  This same subscore also contained 
the greatest variation as evidenced by a standard deviation of 11.30 and a range of 68. 
Table 3 
Population Parameters for Figures 1, 2, and 3--HESI A 2 Subscores in Reading 
Comprehension, Anatomy and Physiology, and Math (N = 155) 
 
Measure    µ  σ         Min.           Max.           Range 
 
 
HRDG   88.70  5.37  76.10  100.00  23.90 
HAP   73.75           11.30  32.00  100.00  68.00 
HMATH  89.81             7.90  56.00  100.00  44.00 
 
Note.  HRDG = HESI A2 Reading Comprehension; HAP = HESI A2 Anatomy and  
 
Physiology; HMATH = HESI A2 Math. 
 
 
Dependent Variables 
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The dependent variables can be found in the third and final column in Figures 1-3, 
identical across all figures.  There are four dependent variables represented: 1st semester 
nursing GPA, 2nd semester nursing GPA, grade earned in Nursing 324--Pathophysiology, 
and the grade earned in Nursing 341--Medical Surgical Nursing I.  The letter grades in 
Nursing 324 and Nursing 341 were coded for data interpretation (F = 0 to A = 4).  
Population Parameters for the dependent variables are found in Table 4.   
The 1st semester nursing GPA had the greatest mean at 3.48.  The largest standard 
deviation, representing the dependent variable with the greatest variance, was Nursing 341 
--Medical Surgical Nursing I with a standard deviation of .81.  Pathophysiology had the 
greatest range of 4.0 with a minimum of 0 and maximum of 4, representing at least one 
student who earned a grade of “F” and at least one student who earned an “A” in the 
course.  
Table 4 
Population Parameters for Figures 1, 2, and 3--First Year BSN Outcomes 
 
 
Measure   µ      σ           Min.          Max.   Range  Na 
 
 
NGPA1 3.48     .48          1.50        4.00     2.50  155 
NGPA2 3.21     .59          1.15        4.00     2.85  146 
PATHO 3.17     .78          0.00        4.00     4.00  155 
  
M/S I  3.04     .81          1.00        4.00     3.00  145 
 
Note.  NGPA1 = 1st semester nursing GPA; NGPA2 = 2nd semester nursing GPA; 
PATHO = grade earned in Nursing 324 (Pathophysiology); M/S I = grade earned in 
Nursing 341 (Medical Surgical Nursing I). 
aVariation for N is the result of attrition across the four cohorts in the study.   
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Research Questions 
 There were a total of 12 research questions examining the relationship between the 
independent and dependent variables.  The independent variables consisted of prerequisite 
science and math courses; prerequisite science block; cumulative undergraduate work; and 
HESI A2 subscores including Reading Comprehension, Anatomy and Physiology, and 
Math.  The set of dependent variables consisted of first year BSN outcomes which 
included the following measures: 1st semester nursing GPA, 2nd semester nursing GPA, 
the grade earned in Nursing 324--Pathophysiology, and the grade earned in Nursing 341-- 
Medical Surgical Nursing I.  For this analysis, research questions four, eight, and twelve 
utilize hierarchical regression; all others employ simultaneous multiple regression.  
Question three from Figure 1, question seven from Figure 2, and question eleven from 
Figure 3 are identical; therefore these results will be reported only once.  The overall 
correlation matrix for all independent and dependent variables, which is essential to 
multiple regression, is found in Appendix D.  Assumptions of linearity, normally 
distributed errors, and uncorrelated errors were checked and met through residual plots and 
acceptable tolerance and VIF statistics.  In the following sections, each research question is 
stated followed by the results.   
Research Question 1 
To what extent are prerequisite science and math courses related to HESI A2 sub  
scores: 
 
e. Reading Comprehension?  
f. Anatomy and Physiology? 
g. Math?  
 Research Questions 1-4 correspond to Figure 1.  The three subquestions are 
presented separately.     
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HESI A2 Reading Comprehension.  The regression results for Research Question 
1a can be found in Table 5.  The model did not demonstrate a significant relationship 
between the independent variables and the HESI A2 Reading Comprehension subscore, 
F(6, 147) = 1.176, p = .322.  This regression analysis indicates that the HESI A2 Reading 
Comprehension subscore is independent of the prerequisite science and math courses for 
the population in this study.  
Table 5 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and HESI A2 Reading Comprehension (N = 154)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant         83.64           4.08           20.49          < .001 
BIOL 131  .71  .76  .09  .94  .348 
BIOL 231            -.86  .83            -.10          -1.04  .301 
BIOL 207  .41  .67  .05  .61  .542 
BIOL 208           1.13  .77  .14           1.48  .142 
CHEM 109            -.48  .98            -.04            -.50  .619 
Math 116  .64  .65  .09  .99  .326 
 
 
 HESI A2 Anatomy and Physiology.  Table 6 presents the regression results for 
Research Question 1b, which examined the extent of the relationship between the 
prerequisite science and math courses and the HESI A2 Anatomy and Physiology subscore, 
F(6, 147) = 1.588, p = .155.  As indicated by the ANOVA, the model did not demonstrate 
a significant relationship between the prerequisite science and math scores and the HESI 
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A2 Anatomy and Physiology subscore.  While the overall model did not show significance, 
BIOL 208 (General Microbiology Laboratory) did provide a statistically significant 
contribution to explaining the HESI A2 Anatomy and Physiology subscore, suggesting this 
course may be of consequence with different populations or samples.  This regression 
result indicates, that for the population used in this study, the HESI A2 Anatomy and 
Physiology subscores were independent of the grades earned in the individual prerequisite 
science and math courses.  
Table 6 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and HESI A2 Anatomy and Physiology (N = 154) 
   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant         62.04  8.55             7.26          < .001 
BIOL 131            -.68  1.59            -.04            -.43  .669 
BIOL 231  .12  1.74          < .01  .07  .944 
BIOL 207            -.86  1.40            -.05            -.62  .539 
BIOL 208           4.17  1.61  .24           2.59  .011           
CHEM 109            -.68  2.05            -.03            -.33  .741 
Math 116           1.45  1.36  .09           1.06  .291 
 
 
 HESI A2 Math.  The regression of the HESI A2 Math subscores on the prerequisite 
science and math courses is significant as indicated by the ANOVA results, F(6, 147) = 
5.338, p < .001 (see Table 7).  The Adjusted R2 of .15 represents a small effect on the 
HESI A2 Math subscore, indicating that 15% of the variation in HESI A2 Math is explained 
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by the prerequisite science and math courses.  One prerequisite science and math course 
produced a statistically significant unique effect: Math 116, with a standardized beta of .25.  
This finding indicates that for every one standard deviation unit increase in Math 116, the 
HESI A2 Math Subscore would increase by .25 standard deviation units.   
Table 7 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses 
and HESI A2 Math (N = 154)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant         69.09           5.60           12.34          < .001            
BIOL 131           1.87           1.04  .16           1.80  .075 
BIOL 231           1.26           1.14  .10           1.11  .270 
BIOL 207  .27  .92  .02  .30  .769 
BIOL 208           1.39           1.05  .12           1.32  .190 
CHEM 109          -1.25           1.34            -.08            -.93  .353 
Math 116           2.73  .89  .25            3.06  .003 
 
 
Research Question 2 
To what extent are prerequisite science and math courses related to first year BSN 
outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
1st semester nursing GPA.  The results of the regression of the 1st semester 
nursing GPA on the prerequisite science and math courses can be found in Table 8.  The 
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regression is significant, F(6, 147) = 7.041, p < .001 and has a small effect size as noted by 
the Adjusted R2 of .19.  The standardized beta coefficient indicates that a one standard 
deviation unit increase in BIOL 208, would result in a .26 unit increase in the 1st semester 
nursing GPA.   
Table 8 
 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and 1st Semester Nursing GPA (N = 154)   
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant           1.74  .33             5.34          < .001           
BIOL 131  .04  .06  .05  .61  .545  
BIOL 231  .10  .07            .13           1.50  .135 
BIOL 207  .08  .05  .11           1.42  .159 
BIOL 208  .19  .06  .26           3.04             .003 
CHEM 109  .03  .08  .03  .38  .706 
Math 116  .08  .05  .12           1.53  .128 
 
 
2nd semester nursing GPA.  Table 9 contains the regression results when 
examining the extent that prerequisite science and math courses are related to the 2nd 
semester nursing GPA.  Prerequisite science and math courses yielded a significant effect, 
F(6, 138) = 5.855, p < .001, explaining 17% of the variance in the 2nd semester nursing 
GPA.  Examining the standardized beta coefficients, there were two variables that 
produced a statistically significant contribution to the 2nd semester nursing GPA: BIOL 
208 (beta = .29) and BIOL 231 (beta = .19). 
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Table 9 
 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and 2nd Semester Nursing GPA (N = 145)   
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant           1.77  .44             4.03          < .001            
BIOL 131  .03  .08  .04  .42  .676  
BIOL 231  .18  .09  .19           1.99             .049 
BIOL 207  .02  .07  .02  .23  .821 
BIOL 208  .27  .08  .29           3.28             .001 
CHEM 109            -.16  .10            -.13          -1.57             .120 
Math 116  .11  .07  .13           1.58             .117 
 
 
 
Nursing 324 (Pathophysiology).  The regression of the grade earned in Nursing 
324 (Pathophysiology) on the grades earned in the prerequisite science and math courses 
are found in Table 10.  The ANOVA for the model is significant, F(6, 147) = 5.680, p < 
.001.  The Adjusted R2 of .16 represents a small effect.  As noted in the standardized beta 
coefficients, BIOL 208 (beta = .22) represented the only variable with a significant unique 
contribution to the grade earned in Nursing 324 (Pathophysiology), indicating that with 
each one standard deviation unit increase in BIOL 208, the grade earned in Nursing 324 
(Pathophysiology) would increase by slightly more than one fifth of a standard deviation. 
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Table 10 
 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and Nursing 324--Pathophysiology (N = 154)   
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant  .73  .55             1.33  .187               
BIOL 131  .15  .10  .13           1.45  .150  
BIOL 231  .17  .11  .14           1.53  .129 
BIOL 207  .13  .09  .12           1.49  .139 
BIOL 208  .26  .10  .22           2.50             .013 
CHEM 109            -.01  .13         < -.01            -.08  .934 
Math 116  .02  .09  .02  .25  .800 
 
 
Nursing 341 (Medical Surgical Nursing I).  The regression of Nursing 341 
(Medical Surgical Nursing I) on the prerequisite science and math courses is significant, 
F(6, 137) = 4.694, p < .001 (see Table 11).  The effect size of .13 accounts for 13% of the 
variation in the grade earned in Nursing 341.  The standardized beta coefficient of .31 
indicates that a one unit increase in BIOL 208 would result in .31 increase in standard 
deviation units for the grade earned in Nursing 341.   
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Table 11 
 
Simultaneous Multiple Regression Analysis for Prerequisite Science and Math Courses  
 
and Nursing 341--Medical Surgical Nursing I (N = 144)   
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant  .74  .62             1.21  .230            
BIOL 131  .02  .11  .02  .16  .874  
BIOL 231  .16  .13  .12           1.30  .197 
BIOL 207  .05  .10  .04  .52  .603 
BIOL 208  .40  .12  .31           3.48             .001 
CHEM 109        < -.01  .15        < -.01            -.03  .977 
Math 116  .05  .09  .04  .50  .620 
 
 
Research Question 3 
To what extent are HESI A2 subscores related to first year BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
 1st semester nursing GPA.  The results of the 1st semester nursing GPA regressed 
on the HESI A2 subscores produced a significant effect as indicated by the ANOVA 
results, F(3, 151) = 12.660, p < .001 (see Table 12).  The HESI A2 subscores account for 
19% of the variation in the 1st semester nursing GPA.  All three of the individual HESI A2 
subscores produced a significant unique effect on the grades earned in the first semester of 
the BSN program.  The HESI A2  Math (beta = .27) produced the greatest amount of 
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unique contribution, followed by the HESI A2 Anatomy and Physiology (beta = .20), and 
then the HESI A2 Reading Comprehension subscore (beta = .18). 
Table 12 
 
Simultaneous Multiple Regression Analysis for HESI A2 Subscores and 1st Semester 
Nursing GPA (N =155)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant            -.03  .65    -.05  .962            
HRDG   .02          < .01  .18  2.40             .017 
HAP           < .01          < .01             .20  2.69             .008 
HMATH  .02          < .01  .27  3.64          < .001 
Note.  HRDG  = HESI A2 Reading Comprehension; HAP = HESI A2 Anatomy and  
 
Physiology; HMATH = HESI A2 Math. 
 
2nd semester nursing GPA.  The simultaneous multiple regression results for the 
effect of the HESI A2 subscores on the 2nd semester nursing GPA can be found in Table 
13.  The relationship between these variables was significant, as noted by the results of the 
ANOVA, F(3, 142) = 11.757, p < .001.  This regression produced a small effect size with 
an Adjusted R2 of .18.  Two of the HESI A2 subscores produced statistically significant 
unique effects on the 2nd semester nursing GPA: HESI A2 Math (beta = .31) and HESI A2 
Anatomy and Physiology (beta = .20).  The results indicate that for each one standard 
deviation unit increase in the HESI A2 Math and Anatomy and Physiology subscores, the 
2nd semester nursing GPA will increase by about three tenths and one fifth of a standard 
deviation unit, respectively.   
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Table 13 
 
Simultaneous Multiple Regression Analysis for HESI A2 Subscores and 2nd Semester  
 
Nursing GPA (N =146)   
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant            -.88  .84                             -1.05  .298       
HRDG   .01          < .01  .13  1.68  .095 
HAP   .01          < .01  .20  2.48             .014 
HMATH  .02          < .01  .31  3.89          < .001 
Note.  HRDG  = HESI A2 Reading Comprehension; HAP = HESI A2 Anatomy and  
 
Physiology; HMATH = HESI A2 Math. 
 
 
Nursing 324 (Pathophysiology).  Table 14 displays the results of the influence of the 
HESI A2 subscores on the grade earned in Nursing 324 (Pathophysiology).  The ANOVA 
indicates that the model as a whole is significant, F(3, 151) = 10.535, p < .001, with an 
effect size of .16 for the grade earned in Nursing 324.  Both the HESI A2 Math subscore 
and the HESI A2 Anatomy and Physiology subscore have standardized betas of about a 
quarter of a standard deviation for Pathophysiology.     
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Table 14 
 
Simultaneous Multiple Regression Analysis for HESI A2 Subscores and Nursing 324--
Pathophysiology (N =155)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant          -1.69           1.08             -1.56  .120                
HRDG   .02  .01  .11            1.46  .146           
HAP   .02          < .01  .23            2.97             .003 
HMATH  .03          < .01  .26            3.36             .001 
Note.  HRDG  = HESI A2 Reading Comprehension; HAP = HESI A2 Anatomy and  
 
Physiology; HMATH = HESI A2 Math. 
 
 
Nursing 341 (Medical Surgical Nursing I).  The ANOVA for the regression of the 
grade earned in Nursing 341 (Medical Surgical Nursing I) on the HESI A2 subscores 
yielded a significant result, F(3,141) = 5.405, p = .002.  The HESI A2 subscores had a very 
small effect size, Adjusted R2 of .08.  The only individual HESI A2 subscore with a 
statistically significant unique contribution to the Nursing 341 grade was the HESI A2 
Math subscore, with a beta of .22 (see Table 15). 
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Table 15 
 
Simultaneous Multiple Regression Analysis for HESI A2 Subscores and Nursing 341--
Medical Surgical Nursing 1 (N =145)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Constant          -1.12           1.24              -.90  .371 
HRDG   .02  .01  .10             1.22  .223 
HAP   .01          < .01  .14  1.72  .088 
HMATH  .02          < .01  .22  2.64             .009 
Note.  HRDG  = HESI A2 Reading Comprehension; HAP = HESI A2 Anatomy and  
 
Physiology; HMATH = HESI A2 Math. 
 
 
Research Question 4 
 When controlling for prerequisite science and math courses, to what extent are the 
 HESI A2 subscores related to the first year BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)?  
 Research Questions 1-3 utilized simultaneous multiple regression (see Tables 5-
15).  However, Research Question 4 (and similarly Research Questions 8 and 12 for 
Figures 2 and 3, respectively), required hierarchical multiple regressions because the 
prerequisite grades and HESI A2 subscores were added in two separate blocks to determine 
the additional effect of the preadmission testing after first accounting for the prerequisite 
grades. 
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 1st semester nursing GPA.  Results of the hierarchical regression for Research 
Question 4a can be found in Table 16.  For Step 1, the ANOVA was significant, F(6, 147) 
= 7.041, p  < .001.  The Adjusted R2 of .19, explains 19% of the variance in the 1st 
semester nursing GPA, with BIOL 208 significant (beta of .26).  
For Step 2, HESI A2 subscores were added to the regression to examine their 
effects on the GPA in the first semester of the nursing program after the prerequisite 
science and math course grades were controlled.  The ANOVA for the second model was 
significant, F(9, 144) = 7.247, p < .001.  The second model had a significant change in the 
Adjusted R2 from .19 to .27.  BIOL 208 (beta = .18) continued to be significant in model 2; 
in addition, HESI A2  Math (beta = .17), HESI A2  Anatomy and Physiology (beta = .16), 
and HESI A2 Reading Comprehension (beta = .15) were all significant in the second 
model.  The results of this regression indicate that after controlling for the effects of the 
prerequisite science and math courses, all three subscores of the HESI A2 contribute to the 
additional explained variance in the first semester nursing GPA.   
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Table 16 
 
Effects of HESI A2 Subscores on 1st Semester Nursing GPA, Controlling for Prerequisite 
Science and Math Courses (N =154)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 1 
 
Constant           1.74  .33             5.34          < .001           
BIOL 131  .04  .06  .05  .61  .545 
BIOL 231  .10  .07  .13           1.50  .135 
BIOL 207  .08  .05  .11           1.42  .159 
BIOL 208  .19  .06  .26           3.04             .003 
CHEM 109  .03  .08  .03  .38  .706 
Math 116  .08  .05  .12           1.53  .128 
(table continues) 
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Table 16.  (continued) 
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 2 
 
Constant            -.46  .66             -.70  .487 
BIOL 131  .01  .06  .02  .22  .827 
BIOL 231  .10  .06  .13           1.52  .131 
BIOL 207  .07  .05  .11           1.44  .152 
BIOL 208  .13  .06  .18           2.16             .032 
CHEM 109  .05  .08  .06  .72  .476 
Math 116  .03  .05  .05  .65  .515 
HRDG   .01          < .01  .15           2.01             .046 
HAP           < .01          < .01  .16           2.20             .029 
HMATH  .01          < .01  .17           2.21             .028 
Note.  Adjusted R2 = .19 for Step 1 (p < .001); Δ in Adjusted R2 = .08 for Step 2 (p = .001). 
  
 
 2nd semester nursing GPA.  Table 17 contains the results of the hierarchical 
regression for Research Question 4b.  In Step 1, the results of the ANOVA were 
significant, F(6, 138) = 5.855, p < .001.  Prerequisite science and math courses explain 
17% of the variance in the GPA of the second semester of nursing.  BIOL 208 (beta = .29) 
and BIOL 231 (beta.19) provide unique statistically significant contributions. 
 In Step 2 of the model, the HESI A2 subscores were included in the regression after 
controlling for the prerequisite science and math courses.  The results of the ANOVA for 
the second model were significant, F(9, 135) = 6.151, p < .001.  The incremental change in 
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the Adjusted R2 (from .17 in the first model to .24 in the second model) was significant.  
BIOL 231 (beta = .20) and BIOL 208 (beta = .20) continued to have significant unique 
contribution in the second model, as did the HESI A2 Math and HESI A2 Anatomy and 
Physiology subscores with betas of  .21 and .16, respectively.  The results indicate that 
when the effects of the prerequisite science and math courses are controlled for, both the 
HESI A2 Math and Anatomy and Physiology add additional explained variance to the 2nd 
semester nursing GPA. 
Table 17 
Effects of HESI A2 Subscores on 2nd Semester Nursing GPA, Controlling for Prerequisite 
Science and Math Courses (N =145)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 1 
 
Constant           1.77  .44             4.03          < .001            
BIOL 131  .03  .08  .04  .42  .676 
BIOL 231  .18  .09  .19           1.99  .049 
BIOL 207  .02  .07  .02  .23  .821 
BIOL 208  .27  .08  .29           3.28  .001 
CHEM 109            -.16  .10            -.13          -1.57  .120 
Math 116  .11  .07  .13           1.58  .117 
(table continues) 
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Table 17.  (continued) 
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 2 
 
Constant            -.75  .88            -.85  .399  
BIOL 131            -.01  .08            -.02           -.17  .865 
BIOL 231  .19  .09  .20           2.21  .029 
BIOL 207  .01  .07  .01  .16  .877 
BIOL 208  .18  .08  .20           2.24  .027 
CHEM 109            -.14  .10            -.11          -1.39  .167 
Math 116  .05  .07  .06  .75  .457 
HRDG   .01          < .01  .10           1.35  .179 
HAP           < .01          < .01  .16           2.06  .041 
HMATH  .02          < .01  .21           2.54  .012 
Note.  Adjusted R2 = .17 for Step 1 (p < .001); Δ in Adjusted R2 = .07 for Step 2 (p = .001). 
 
 
Nursing 324 (Pathophysiology).  The results of the effects of the HESI A2 
subscores on the grade earned in Nursing 324 (Pathophysiology) after controlling for the 
prerequisite science and math courses are presented in Table 18.  The ANOVA indicated 
significant findings in Step 1, F(6, 147) = 5.680, p < .001.  The Adjusted R2 represents that 
Step 1 explains 16% of the variance in the grade earned in Pathophysiology.  BIOL 208 
provided the only statistically significant contribution with at beta of .22.   
 For Step 2, the HESI A2 subscores were added to the equation to determine their 
effect after controlling for the prerequisite science and math courses.  The ANOVA for the 
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model was significant, F(9, 144) = 6.030, p < .001.  The Adjusted R2 went from .16 in Step 
1 to .23 in Step 2, a significant change.  BIOL 208 lost significance in Step 2, however the 
HESI A2 Anatomy and Physiology (beta = .20) and HESI A2 Math ( beta = .17) were 
significant.  
Table 18 
Effects of HESI A2 Subscores on Nursing 324--Pathophysiology, Controlling for 
Prerequisite Science and Math Courses (N =154)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 1 
 
Constant  .73  .55             1.33  .187               
BIOL 131  .15  .10  .13           1.45  .150 
BIOL 231  .17  .11  .14           1.53  .129 
BIOL 207  .13  .09  .12           1.49  .139 
BIOL 208  .26  .10  .22           2.50  .013 
CHEM 109            -.01  .13        <  -.01            -.08  .934 
Math 116  .02  .09  .02  .25  .800 
(table continues) 
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Table 18.  (continued) 
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 2 
 
Constant          -2.25           1.12           -2.01  .046      
BIOL 131             .12  .10  .10           1.18  .239 
BIOL 231  .16  .11  .12           1.46  .147 
BIOL 207  .14  .09  .13           1.58  .116 
BIOL 208  .16  .10  .14           1.62  .108 
CHEM 109             .03  .13  .02  .20  .841 
Math 116            -.05  .09            -.05            -.60  .552 
HRDG   .01  .01  .08           1.04  .298 
HAP   .01          < .01  .20           2.69  .008 
HMATH  .02          < .01  .17           2.15  .033 
Note.  Adjusted R2 = .16 for Step 1 (p < .001); Δ in Adjusted R2 = .07 for Step 2 (p = .001). 
 
 
Nursing 341 (Medical Surgical Nursing I).  The results of this hierarchical 
regression can be found in Table 19.  For Step 1, the ANOVA was significant, F(6, 137) = 
4.694, p < .001.  The only prerequisite science and math course that produced a significant 
unique contribution was BIOL 208 with a beta of .31.  The Adjusted R2 of .13 explains 
13% of the variance in the grade earned in Nursing 341 (Medical Surgical Nursing I). 
In Step 2, the HESI A2 subscores were added to the equation.  The ANOVA for 
Step 2 was significant, F(9, 134) = 3.837, p < .001.  This model resulted in a slight change 
in the Adjusted R2 from .13 to .15; however this additional variance in Step 2 was not 
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significant as noted by the Sig. F change of .127.  While BIOL 208 remained significant in 
Step 2 with a beta of .26, the addition of the HESI A2 subscores to the model did not 
produce a significant change in the explained variance above that of the prerequisite 
science and math courses alone.     
Table 19 
Effects of HESI A2 Subscores on Nursing 341--Medical Surgical Nursing, Controlling for 
Prerequisite Science and Math Courses (N =144)   
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 1 
 
Constant  .74  .62              1.21  .230           
BIOL 131  .02  .11  .02  .16  .874 
BIOL 231  .16  .13  .12           1.30  .197  
BIOL 207  .05  .10  .04  .52  .603 
BIOL 208  .40  .12  .31           3.48  .001 
CHEM 109        < -.01  .15        < -.01            -.03  .977 
Math 116  .05  .09  .04  .50  .620 
(table continues) 
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Table 19.  (continued) 
 
 
Variable  B           SEB  Beta  t  Sig. t 
 
Step 2 
 
Constant          -1.41           1.29           -1.09  .278      
BIOL 131            -.02  .11            -.02            -.16  .877 
BIOL 231  .17  .13  .13           1.35  .179 
BIOL 207  .05  .10  .04  .52  .605 
BIOL 208  .33  .12  .26           2.78  .006 
CHEM 109             .01  .15          < .01  .09  .927 
Math 116        < -.01  .10         < -.01            -.03  .976 
HRDG          < .01  .01  .06  .72  .470 
HAP           < .01          < .01  .10           1.17  .244 
HMATH  .02          < .01  .14           1.60  .113 
Note.  Adjusted R2 = .13 for Step 1 (p < .001); Δ in Adjusted R2 = .02 for Step 2 (p = .127). 
 
 
Research Question 5 
To what extent are prerequisite courses (science block) related to HESI A2 
subscores: 
 
a. Reading Comprehension?  
b. Anatomy and Physiology? 
c. Math? 
 All analyses for Research Questions 5-8 correspond to Figure 2.  The regressions 
for each research question are presented in turn.   
 HESI A2 Reading Comprehension.  The regression results for Research Question 
5a can be found in Table 20.  The model did not demonstrate a significant relationship 
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between the science block and the HESI A2 Reading Comprehension subscore F(1, 152) = 
2.352, p = .127.  This analysis indicates that the HESI A2 Reading Comprehension 
subscore is independent of the science block for the population in this study.   
Table 20 
Simultaneous Multiple Regression Analysis for Science Block and HESI A2 Reading 
Comprehension Subscore (N = 154)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           83.45           3.42                     24.40          < .001 
Science Block  1.51  .98  .12  1.53  .127 
Note.  Description of Science Block can be found  in Variables of Interest in Chapter III. 
 
 
HESI A2 Anatomy and Physiology.  Table 21 regresses the HESI A2 Anatomy 
and Physiology subscore on the prerequisite Science Block.  The ANOVA is not 
significant, F(1, 152) = 1.872, p = .173,  indicating that for the population used in this 
study, the HESI A2 Anatomy and Physiology subscores are independent of the science 
block.  
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Table 21 
Simultaneous Multiple Regression Analysis for Science Block and HESI A2 Anatomy and 
Physiology Subscore (N = 154)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           63.87  7.23    8.83          < .001            
Science Block  2.85  2.08  .11  1.37  .173 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
 
 
HESI A2 Math.  Table 22 displays the regression results for the effect of the 
science block on the HESI A2 Math subscore.  For this model, the ANOVA was 
significant, F(1, 152) = 19.098, p < .001.  The Adjusted R2 of .11 indicates a very small 
effect size.  The science block was statistically significant with a beta of .33, a third of a 
standard deviation unit increase in the HESI A2 Math subscore associated with a one 
standard deviation unit increase in the Science Block.   
Table 22 
Simultaneous Multiple Regression Analysis for Science Block and HESI A2 Math Subscore 
(N = 154)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           69.03  4.80             14.38  < .001             
Science Block  6.03  1.38  .33  4.37  < .001 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
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Research Question 6 
To what extent are prerequisite courses (science block) related to first year BSN 
outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d.   Nursing 341 (Medical Surgical Nursing I)? 
 1st semester nursing GPA.  The results of Research Question 6a can be found in 
Table 23.  Simultaneous multiple regression was used to examine the relationship between 
the science block and the first semester BSN outcomes.  The ANOVA indicates the 
relationship is significant, F(1, 152) = 30.853, p < .001, with a standardized beta of .41, 
about two fifths of a standard deviation unit.  The science block explains 16% of the 
variance in the GPA earned in the first semester of the nursing program.   
Table 23 
Simultaneous Multiple Regression Analysis for Science Block and 1st Semester Nursing 
GPA (N = 154)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           1.94  .28     6.98  < .001 
Science Block  .45  .08  .41  5.56  < .001 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
 
 
 2nd semester nursing GPA.  When examining the relationship between the 
science block and the GPA in the second semester of the nursing program, the results were 
significant, F(1, 143) = 18.387, p < .001, explaining 11% of the variance in the GPA of the 
second semester (see Table 24).  The science block beta was .34, approximately a third of a 
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standard deviation increase in the 2nd semester nursing GPA for each one standard 
deviation unit increase in the science block.   
Table 24 
Simultaneous Multiple Regression Analysis for Science Block and 2nd Semester Nursing 
GPA (N = 145)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           1.63  .37    4.37  < .001            
Science Block  .46  .11  .34  4.29  < .001 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
 
 
 Nursing 324 (Pathophysiology).  To determine the effects of the science block on 
the grade earned in Nursing 324 (Pathophysiology), simultaneous multiple regression was 
used (see Table 25).  The ANOVA for the model was significant F(1, 152) = 26.516, p < 
.001.  The Adjusted R2 of .14 indicates that the science block was responsible for 14% of 
the variance in the grade earned in Nursing 324.  The science block yielded a significant 
effect on the Pathophysiology grade with a beta of .39.   
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Table 25 
Simultaneous Multiple Regression Analysis for Science Block and Nursing 324--
Pathophysiology (N = (154)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant  .80  .46    1.72  .087            
Science Block  .69  .13  .39  5.15          < .001 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
 
 
 Nursing 341 (Medical Surgical Nursing I).  The effects of the science block on 
the grade earned in Nursing 341 (Medical Surgical Nursing I) was examined in Table 26.  
The ANOVA was significant, F(1, 142) = 18.043,  p < .001, with an effect size of .11.  
With each one standard deviation unit increase in the science block, there is a resulting 
increase of .34 units in the grade earned in Nursing 341.   
Table 26 
Simultaneous Multiple Regression Analysis for Science Block and Nursing 341--Medical 
Surgical Nursing I (N = (144)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant  .87  .51    1.69  .094            
Science Block  .63  .15  .34  4.25          < .001 
Note.  Description of Science Block can be found in Variables of Interest in Chapter III. 
 
 
Research Question 7 
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 The third question under each of the three figures (Research Question 3, 7, and 11) 
is identical.  Because these questions are repeated in Figures 1-3, the statistical analysis 
was not rerun with each figure.  Refer to Research Question 3 for the results of this 
analysis. 
Research Question 8  
 When controlling prerequisite courses (science block), what is the effect of HESI 
 A2 subscores on first semester BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
 1st semester nursing GPA.  The results of the hierarchical regression for Research 
Question 8a can be found in Table 27.  Step 1 of the model resulted in a significant 
ANOVA of F(1, 152) = 30.853, p < .001.  The science block was significant (beta of .41), 
with an effect size of .16 for the variance in the GPA of the first semester.   
 In Step 2, the HESI A2 subscores were added to the equation to determine if they 
produced an effect on the first semester GPA above that already produced by the science 
block.  The ANOVA for Step 2 was significant, F(4, 149) = 14.830, p < .001, resulting in a 
significant change in the Adjusted R2 from .16 to .27.  The science block continued to 
produce a unique effect on the first semester GPA with a beta of .31, followed by the HESI 
A2 Anatomy and Physiology subscore (beta = .19), HESI A2 Math subscore (beta = .18), 
and last, the HESI A2 Reading Comprehension subscore (beta = .15). 
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Table 27 
Effects of HESI A2 Subscores on 1st Semester Nursing GPA, Controlling for the Science  
 
Block (N =154)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant           1.94  .28    6.98           < .001            
Science Block  .45  .08  .41  5.56           < .001 
 
Step 2 
 
Constant                     -.45  .63               -.71  .477 
 
Science Block             .34  .08  .31  4.21          < .001 
 
HRDG                         .01          < .01  .15  2.14  .034 
 
HAP                         < .01          < .01  .19  2.61  .010 
 
HMATH                     .01          < .01  .18  2.43  .016 
 
Note.  Adjusted R2 = .16 for Step 1; Δ in Adjusted R2 = .11 for Step 2 (ps < .001). 
 
 
 2nd semester nursing GPA.  The ANOVA for Step 1 was significant, F(1, 143) = 
18.387, p < .001.  The science block (beta of .34) made a significant contribution to the 
GPA of the second semester of the nursing program (see Table 28), accounting for 11% of 
the variance.   
 For Step 2, the HESI A2 subscores were included in the equation.  The results of 
the ANOVA for Step 2 were significant, F(4, 140) = 11.039, p < .001.  Step 2 had a 
significant change in the Adjusted R2, going from .11 in Step 1 to .22 in Step 2.  While the 
science block remained significant in Step 2 with a beta of .22, the HESI A2 subscores for 
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Math (beta = .25) and Anatomy and Physiology (beta = .18) also made significant 
contributions. 
Table 28 
Effects of HESI A2 Subscores on 2nd Semester Nursing GPA, Controlling for the Science  
 
Block (N =145)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant           1.63  .37    4.37          < .001            
Science Block  .46  .11  .34  4.29          < .001 
 
Step 2 
 
Constant                   -1.16  .83                            -1.40    .165        
 
Science Block             .29  .11  .22  2.74  .007 
 
HRDG                         .01          < .01  .10  1.34  .184 
 
HAP                         < .01          < .01  .18  2.33  .021 
 
HMATH                     .02          < .01  .25  3.05  .003 
 
Note.  Adjusted R2 = .11 for Step 1; Δ in Adjusted R2 = .11 for Step 2 (ps < .001). 
 
 
 Nursing 324 (Pathophysiology).  Hierarchical regression was used to determine if 
the HESI A2 subscores made a contribution to the grade earned in Nursing 324 
(Pathophysiology) after controlling for the effects of the science block.  The regression 
results can be found in Table 29.  The ANOVA for Step 1 was significant, F(1, 152) = 
26.516, p < .001 with an Adjusted R2 of .14.  The science block was significant with a beta 
of .39.   
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 In Step 2, the HESI A2 subscores were added, resulting in a significant ANOVA of 
F(4, 149) = 12.340, p < .001.  The Adjusted R2 for Step 2 was .23, a significant change in 
Adjusted R2 of .09 for the contribution of the HESI A2 subscores on the variation in the 
Pathophysiology grades, controlling for the Science Block.  In Step 2 the variables that 
made significant contributions were science block, HESI A2 Anatomy and Physiology 
subscore, and HESI A2 Math subscore with betas ranging from β = .29 to β = .17, 
respectively. 
Table 29 
Effects of HESI A2 Subscores on Nursing 324--Pathophysiology, Controlling for the 
 
 Science Block (N =154)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant  .80  .46    1.72  .087            
Science Block  .69  .13  .39  5.15          < .001 
 
Step 2 
 
Constant                   -2.34           1.05                  -2.22  .028                      
 
Science Block             .52  .13  .29  3.89          < .001 
 
HRDG                         .01  .01                   .09  1.16  .247 
 
HAP                            .02          < .01  .21  2.89  .004 
 
HMATH                     .02          < .01  .17  2.22  .028 
 
Note.  Adjusted R2 = .14 for Step 1; Δ in Adjusted R2 = .09 for Step 2 (ps < .001). 
 
 
 Nursing 341 (Medical Surgical Nursing I).  The results of the ANOVA for Step 1 
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were significant, F(1, 142) = 18.043, p < .001 (see Table 30), with a small Adjusted R2 of 
.11 for the grade earned in Nursing 341.  The science block was statistically significant at β 
= .34.   
 In Step 2, the HESI A2 subscores were entered into the equation to examine their 
effects when the science block was controlled.  The ANOVA for Step 2 was significant, 
F(4, 139) = 6.865, p < .001.  As a result, the Adjusted R2 changed from .11 in Step 1 to .14 
in Step 2 (p = .037), indicating that the HESI A2 subscores explained an additional 3% of 
the variance in the grade earned in Nursing 341 when the science block was controlled.  In 
Step 2, the only variable that made a significant contribution to the grade in Nursing 341 
was the science block, with a beta of .26.  Although none of the individual HESI A2 
subscores were significant in Step 2, the HESI A2 Math came close at p = .077 (Table 30). 
Table 30 
Effects of HESI A2 Subscores on Nursing 341--Medical Surgical Nursing I, Controlling for 
 
the Science Block (N =144)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant  .87  .51            1.69  .094                
Science Block  .63  .15  .34          4.25          < .001 
(table continues) 
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Table 30.  (continued) 
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 2 
 
Constant                   -1.64           1.22                           -1.35  .180          
 
Science Block             .49  .15  .26           3.21  .002 
 
HRDG                         .01  .01  .07  .84  .403 
 
HAP                         < .01                < .01        .13           1.56  .122 
 
HMATH                     .02          < .01  .15           1.78  .077 
 
Note.  Adjusted R2 = .11 for Step 1 (p < .001); Δ in Adjusted R2 = .03 for Step 2 (p = .037). 
 
Research Question 9 
 To what extent are prerequisite courses (cumulative undergraduate work) related to 
 HESI A2 subscores: 
 
a.  Reading Comprehension? 
b.  Anatomy and Physiology? 
c.  Math? 
 Research Questions 9-12 derive from Figure 3.  Separate analyses were conducted 
for each research question. 
 HESI A2 Reading Comprehension.  Table 31 contains the results of the HESI A2 
Reading Comprehension subscore regressed on the cumulative undergraduate work 
(CUGW), with a significant ANOVA,  F(1, 153) = 8.841, p = .003.  The Adjusted R2  
explains only 5% of the variance in the HESI A2 Reading Comprehension subscore.  The 
standardized coefficient (beta  = .23) for the CUGW was significant.   
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Table 31 
Simultaneous Multiple Regression Analysis for Cumulative Undergraduate Work (CUGW) 
and HESI A2 Reading Comprehension Subscore (N = 155)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           71.92  5.66             12.71          < .001 
CUGW  4.70  1.58  .23  2.97  .003 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
 
 
 HESI A2 Anatomy and Physiology.  The regression results for Research Question 
9b can be found in Table 32.  The ANOVA did not demonstrate a significant relationship 
between the independent variable and the HESI A2 Anatomy and Physiology subscore, 
F(1, 153) = 3.427, p = .066, although the model came close to significance.  For the 
population in this study, the HESI A2 Anatomy and Physiology subscore is independent of 
the CUGW.  
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Table 32 
Simultaneous Multiple Regression Analysis for Cumulative Undergraduate Work (CUGW) 
and HESI A2 Anatomy and Physiology Subscore (N = 155)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           51.39           12.12              4.24          < .001 
CUGW  6.26  3.38  .15  1.85  .066 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
 
 HESI A2 Math.  The multiple regression for the HESI A2 Math subscore regressed 
on the CUGW is shown in Table 33.  The ANOVA is significant, F(1, 153) = 12.173, p = 
.001.  The Adjusted R2 of .07 indicated a small effect on the HESI A2 Math Subscore, with 
a standardized beta of .27, indicating that for each one standard deviation unit increase in 
CUGW, there would be a .27 unit increase in the HESI A2 Math subscore. 
Table 33 
Simultaneous Multiple Regression Analysis for Cumulative Undergraduate Work (CUGW) 
and HESI A2 Math Subscore (N = 155)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant           61.11  8.25    7.41          < .001 
CUGW  8.04  2.30  .27  3.49  .001 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
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Research Question 10 
 To what extent are prerequisite courses (cumulative undergraduate work) related to 
 first year BSN outcomes: 
 
 a.  1st semester nursing GPA? 
 b.  2nd semester nursing GPA? 
 c.  Nursing 324 (Pathophysiology)? 
 d.  Nursing 341 (Medical Surgical Nursing I)? 
 1st semester nursing GPA.  Table 34 presents the results of the 1st semester 
nursing GPA regressed on the CUGW.  The ANOVA for the model was significant,      
F(1, 153) = 55.832, p < .001, with an Adjusted R2 of .26.  The CUGW made a significant 
contribution (beta = .52).  As a result, for each one standard deviation unit increase in the 
CUGW, there would be just over a half unit increase in the 1st semester nursing GPA.  
Table 34 
Simultaneous Multiple Regression Analysis for CUGW and 1st Semester Nursing GPA (N 
= 155)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant  .20  .44    .45  .657  
CUGW  .92  .12  .52           7.47          < .001 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
 
 
 2nd semester nursing GPA.  The results for this simultaneous multiple regression 
can be seen in Table 35.  The output of the ANOVA was significant, F(1, 144) = 38.600, p 
< .001.  As noted by the Adjusted R2, the CUGW explains 21% of the variance in the 2nd 
semester nursing GPA.  The CUGW displayed a significant unique contribution to the 2nd 
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semester nursing GPA as noted by the beta of .46.     
Table 35 
Simultaneous Multiple Regression Analysis for CUGW and 2nd Semester Nursing GPA (N 
= 146)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant              -.37  .58               -.63  .527  
CUGW  1.00  .16  .46  6.21          < .001 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
 
 Nursing 324 (Pathophysiology).  The regression results of Research Question 10c 
can be seen in Table 36.  CUGW yields a significant effect on the grade earned in Nursing 
324 (Pathophysiology), F(1, 153) = 30.354, p < .001, explaining .16 of the variation in the 
Pathophysiology grade.  The standardized beta coefficient indicates that for each one unit 
increase in the CUGW, the grade in Nursing 324 (Pathophysiology), would increase by .41 
units.   
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Table 36 
Simultaneous Multiple Regression Analysis for CUGW and Nursing 324--Pathophysiology 
(N = 155)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant            -1.08  .77              -1.39  .165 
CUGW  1.19  .22  .41  5.51          < .001 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
 
 
 Nursing 341 (Medical Surgical Nursing I).  Table 37 presents the regression of 
the CUGW on Nursing 341 (Medical Surgical Nursing I).  The results of the ANOVA 
were significant, F(1, 143) = 32.432,  p < .001.  The Adjusted R2 depicted that the CUGW 
explained 18% of the variance in Medical Surgical Nursing I.  The CUGW (beta = .43) 
made a significant contribution to the Nursing 341 grade.    
Table 37 
Simultaneous Multiple Regression Analysis for CUGW and Nursing 341--Medical Surgical 
Nursing I (N = 145)   
 
Variable  B   SEB   Beta  t  Sig. t 
 
Constant            -1.56  .81              -1.93  .056 
CUGW  1.29  .23  .43  5.70          < .001 
Note.  Description of Cumulative Undergraduate Work (CUGW) can be found under  
 
Variables of Interest in Chapter III.  
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Research Question 11 
 The third question under each of the three figures (Research Question 3, 7, and 11) 
is identical.  Because these questions are repeated in Figures 1-3, the statistical analysis 
was not rerun with each figure.  Refer to Research Question 3 for the results of this 
question. 
Research Question 12 
 When controlling for prerequisite courses (cumulative undergraduate work), to 
 what extent are HESI A2 subscores related to first year BSN outcomes: 
 
 a.  1st semester nursing GPA? 
 b.  2nd semester nursing GPA? 
 c.  Nursing 324 (Pathophysiology)? 
 d.  Nursing 341 (Medical Surgical Nursing I)?  
 
 1st semester nursing GPA.  The hierarchical regression results for Research 
Question 12a are presented in Table 38.  In Step 1, the ANOVA was significant, F(1, 153) 
= 55.832, p < .001, with a standardized beta of .52; the CUGW explained 26% of the 
variance in the 1st semester nursing GPA. 
 For Step 2 of the regression, the HESI A2 subscores were added to the equation to 
determine if they provide any additional explained variance.  The ANOVA was significant, 
F(4, 150) = 20.745, p < .001.  The Adjusted R2 went from .26 to .34, a significant F change 
(p < .001).  The CUGW continued to be significant in Step 2 (beta = .42), along with the 
HESI A2 Math (beta = .18), and the HESI A2 Anatomy and Physiology subscores (beta = 
.17). 
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Table 38 
Effects of HESI A2 Subscores on 1st Semester Nursing GPA, Controlling for the CUGW (N  
 
= 155)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant  .20  .44                   .45    .657    
CUGW  .92  .12  .52           7.47          < .001 
 
Step 2 
 
Constant                   -1.50  .63                              -2.36  .020 
 
CUGW                        .75                   .12  .42           6.01          < .001 
 
HRDG                      < .01          < .01  .10           1.51  .134 
 
HAP                         < .01          < .01  .17           2.54  .012 
 
HMATH                     .01          < .01  .18           2.60  .010 
 
Note.  Adjusted R2 = .26 for Step 1; Δ in Adjusted R2 = .08 for Step 2 (ps < .001). 
 
 2nd semester nursing GPA. In Step 1 of this hierarchical regression, the ANOVA 
was significant, F(1, 144) = 38.600, p < .001.  The CUGW work, with a beta of .46, 
explains 21% of the variance in the 2nd semester nursing GPA (see Table 39).   
 For Step 2, HESI A2 subscores were added for their effects on the GPA in the 
second semester of the nursing program after controlling for the CUGW, with a significant 
ANOVA, F(4, 141) = 16.173, p < .001.  The second model had a significant change in the 
Adjusted R2 from .21 to .30.  CUGW continued to be significant with a beta of .36, as well 
as the HESI A2 Math and HESI A2 Anatomy and Physiology subscores with betas of .23 
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and .16, respectively.  
Table 39 
Effects of HESI A2 Subscores on 2nd Semester Nursing GPA, Controlling for the CUGW  
 
(N =146)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant            -.37  .58             -.63  .527   
CUGW           1.00  .16  .46           6.21          < .001 
 
Step 2 
 
Constant                   -2.42  .84                 -2.88  .005               
 
CUGW                        .78  .16  .36           4.88          < .001 
 
HRDG                      < .01          < .01  .06  .86  .389 
 
HAP                         < .01          < .01  .16           2.23  .027 
 
HMATH                     .02          < .01  .23           3.15  .002 
 
Note.  Adjusted R2 = .21 for Step 1; Δ in Adjusted R2 = .09 for Step 2 (ps < .001). 
  
 
 Nursing 324 (Pathophysiology).  The results for this hierarchical regression, 
examining the effects of the HESI A2 subscores on the grade earned in Nursing 324 
(Pathophysiology) after controlling for the effects of the CUGW, are displayed in Table 
40.  In Step 1, the results of the ANOVA were significant, F(1, 153) = 30.354, p < .001.  
The CUGW explains 16% of the variance in the grade earned in Pathophysiology.  The 
CUGW provides a statistically significant contribution to the grade earned in Nursing 324 
(β = .41). 
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 In Step 2, the HESI A2 subscores were included in the regression equation.  The 
results of the ANOVA for Step 2 were significant, F(4, 150) = 13.178, p < .001.  The 
Adjusted R2 increased from .16 to .24 in Step 2, resulting in a significant change (p < .001) 
in Adjusted R2 of .08.  In Step 2, the CUGW remained significant with a beta of .31, along 
with the addition of HESI A2 Anatomy and Physiology (beta = .20) and HESI A2 Math 
(beta = .19) subscores.  
Table 40 
Effects of HESI A2 Subscores on Nursing 324--Pathophysiology, Controlling for the  
 
CUGW (N =155)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant          -1.08  .77           -1.39  .165   
CUGW           1.19  .22  .41           5.51          < .001 
 
Step 2 
 
Constant                   -3.49           1.11            -3.13  .002 
 
CUGW                        .92  .22  .31           4.20          < .001 
                     
HRDG                      < .01  .01  .05  .73  .465 
 
HAP                            .01          < .01  .20           2.81  .006 
 
HMATH                     .02          < .01  .19           2.51  .013 
 
Note.  Adjusted R2 = .16 for Step 1; Δ in Adjusted R2 = .08 for Step 2 (ps < .001). 
 
 
 Nursing 341 (Medical Surgical Nursing I).  In Step 1 of the hierarchical 
regression in Table 41, the ANOVA was significant, F(1, 143) = 32.432, p < .001, with an 
 104 
 
effect size of .18 for the CUGW on the variance in the Nursing 341 (Medical Surgical 
Nursing I) grade (standardized beta of .43).     
 In Step 2, the HESI A2 subscores were included in the regression equation.  The 
ANOVA for Step 2 was significant, F(4, 140) = 10.305, p < .001.  This model resulted in 
an increment in the Adjusted R2 of .03 (from .18 to .21); while close, this was not 
significant as evidenced by the F change value of .057.  While the CUGW remained 
significant in Step 2 with a beta of .37, none of the HESI A2 scores were significant, 
although the HESI Math came close (p = .061).   
Table 41 
Effects of HESI A2 Subscores on Nursing 341--Medical Surgical Nursing I, Controlling  
 
for the CUGW (N =145)   
 
 
Variable  B   SEB   Beta  t  Sig. t 
 
 
Step 1 
 
Constant          -1.56  .81                        -1.93  .056 
CUGW           1.29  .23  .43           5.70          < .001 
 
Step 2 
 
Constant                   -3.37           1.25                             -2.69  .008 
 
CUGW                      1.11  .23  .37           4.75          < .001 
 
HRDG                      < .01  .01  .03  .43  .671 
 
HAP                         < .01          < .01  .11           1.45  .151 
 
HMATH                      .02          < .01  .15           1.89  .061 
 
Note.  Adjusted R2 = .18 for Step 1 (p < .001); Δ in Adjusted R2 = .03 for Step 2 (p = .057). 
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Summary 
 The purpose of this study was to examine selected predictors of success in the first 
year of a BSN program.  In order to conduct this study, preexisting data from the SON at 
WKU and student transcripts from WKU’s electronic records system were utilized.  
Students who began the BSN program at WKU during the spring 2010, fall 2010, spring 
2011, and fall 2011 semesters were included in the study resulting in a population of N = 
155.  One student had missing data for the independent variables; for the two second 
semester outcome measures, several students were no longer enrolled in the program.  
Listwise exclusion was used to handle these missing cases consistent with procedures in 
SPSS.  For research questions that included prerequisite science and math courses or the 
science block (independent variables) and the 2nd semester nursing GPA or the grade 
earned in Nursing 341 (dependent variables), the missing data impacted the N  
accordingly.   
 The statistical analyses utilized in the study included the calculation of population 
parameters, followed by multiple regression, both simultaneous and hierarchical, to answer 
the research questions.  The dependent variables for the study were first year BSN 
outcomes including 1st semester nursing GPA, 2nd semester nursing GPA, the grade 
earned in Nursing 324--Pathophysiology, and the grade earned in Nursing 341--Medical 
Surgical Nursing I.  The independent variables consisted of three different combinations of 
prerequisite course: science and math, science block, and cumulative undergraduate GPA, 
along with the Reading Comprehension, Anatomy and Physiology, and Math subscores on 
the HESI A2.  Because of the overlap (and concomitant multicollinearity if computed), 
separate analyses were conducted for the three sets of required coursework; this resulted in 
three separate logic models (Figures 1-3).  Research Questions 1-4, 5-8, and 9-10 
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corresponded to Figures 1-3, respectively. 
Research Questions 1-4     
 Based on simultaneous multiple regression, the prerequisite science and math 
courses explained 15% of the variation in the HESI A2 Math subscore.  The other two 
HESI A2 subscores (Reading Comprehension and Anatomy and Physiology) were 
independent of the prerequisite science and math courses.  This same independent variable 
produced  statistically significant Adjusted R2 values for all of the first year outcomes: 
19% of the variation in the 1st semester nursing GPA, 17% of the variation in the 2nd 
semester nursing GPA, 16% of the variation in the grade earned in Nursing 324--
Pathophysiology, and 13% of the variation in the grade earned in Nursing 341--Medical 
Surgical Nursing I.  BIOL 208, a one credit hour microbiology lab was the lone 
prerequisite science and math course that was significant in each of the first semester BSN 
outcomes.  
 When examining the analyses between the HESI A2 subscores and the first year 
BSN outcomes, the HESI A2 subscores explained a statistically significant Adjusted R2 for 
all of the first year BSN outcomes: 19% of the variance in the 1st semester nursing GPA;  
18% for the 2nd semester nursing GPA; 16% for Nursing 324; and 8% for Nursing 341.  
The only HESI A2 subscore to show significance with all of the first year outcomes was 
Math.  Anatomy and Physiology proved significance with three of the four first year 
outcomes: 1st semester nursing GPA, 2nd semester nursing GPA, and the grade in Nursing 
324. 
 Research Question 4 employed hierarchical regression to examine the effects of the 
HESI A2 subscores on the first year outcomes when controlling for the prerequisite science 
and math courses.  The combination of prerequisite coursework plus the HESI A2 
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admission tests resulted in a statistically significant change in Adjusted R2 that was larger 
than the Adjusted R2 produced by either the prerequisite coursework predictors or the 
HESI subscores by themselves for three of the four first year outcomes.  The exception 
was Nursing 341--Medical Surgical Nursing I.  
Research Questions 5-8 
 Utilizing simultaneous multiple regression, the science block explained 11% of the 
variation in the HESI A2 Math subscore.  The Reading Comprehension and Anatomy and 
Physiology subscores were independent of the science block.  This same independent 
variable produced statistically significant Adjusted R2 values for all of the first year BSN 
outcomes: 16% of the variance in the 1st semester nursing GPA; 11% for the 2nd semester 
nursing GPA; 14% for Pathophysiology; and 11% for Medical Surgical Nursing I.     
 Research Question 8 utilized hierarchical regression to examine the effects of the 
HESI A2 subscores on the first year BSN outcomes when controlling for the science block.  
The combination of the science block plus the HESI A2 subscores resulted in a statistically 
significant change in Adjusted R2 values that was greater than the Adjusted R2 produced by 
either the science block or the HESI scores individually for all first year BSN outcomes.  
Research Questions 9-12 
 Using simultaneous multiple regression, the cumulative undergraduate work 
(CUGW) explained variance in both the HESI A2 Reading Comprehension and Math 
scores with Adjusted R2 values of .05 and .07, respectively.  The HESI A2 Anatomy and 
Physiology score was independent of the CUGW.  The CUGW produced statistically 
significant Adjusted R2 values for all of the first year BSN outcomes: 26% of the variance 
in the 1st semester nursing GPA; 21% for the 2nd semester nursing GPA; 16% for 
Pathophysiology; and 18% for Medical Surgical Nursing I.  The CUGW explained a 
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greater amount of variance than any of the other predictors in the study for Nursing 341--
Medical Surgical Nursing I. 
 Research Question 12 utilized hierarchical regression to examine the effects of the 
HESI A2 subscores on first year BSN outcomes when controlling for the CUGW.  The 
combination of the CUGW plus the HESI A2 subscores resulted in a statistically significant 
change in Adjusted R2 that was larger than the Adjusted R2 produced by either the CUGW 
or the HESI scores by themselves, for first year outcomes, with the exception of Nursing 
341--Medical Surgical Nursing I.  The significant F change found in Nursing 341 with the 
addition of the HESI A2 subscores was not significant.  In addition to the CUGW, the 
HESI A2 subscores in Math and Anatomy and Physiology were significant in explaining 
variance in the 1st semester GPA, 2nd semester GPA, and the grade in Nursing 324--
Pathophysiology.  The best overall predictors of success for the 1st semester nursing GPA, 
2nd semester nursing GPA, and the grade in Pathophysiology were the HESI A2 subscores 
(Math and Anatomy and Physiology) when controlling for the CUGW.   
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CHAPTER V 
DISCUSSION AND CONCLUSIONS 
 
 
Introduction 
The general population today is better educated about the nursing shortage.  The 
focus on this important issue is partly due to advertising efforts like The Campaign for 
Nursing’s Future by Johnson & Johnson (2012).  This campaign has advertised the need 
for nurses now and in the future and has highlighted many of the rewards of the profession.  
With a renewed interest in the profession, the number of individuals seeking admission to 
programs of nursing has increased.  While the increase in applicants is encouraging, 
faculty in these selective admission programs have a responsibility to admit those students 
who have the greatest likelihood of being successful.   
Historically there have been multiple factors limiting the number of students who 
can enroll in programs of nursing.  Many programs report a lack of clinical facilities, 
space, and budget concerns, all of which contribute to limiting the number of students who 
can enroll in programs of nursing (American Association of Colleges of Nursing, 2010; 
Kaufman, 2010).  Because enrollment in these programs is selective, nursing faculty and 
admission committees are charged with admitting students who have the greatest 
likelihood of completing the program and passing the National Council Licensure 
Examination (NCLEX-RN), which is a requirement in order to become a registered nurse 
(RN). 
Compounding the issues limiting the number of students who can be admitted into 
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nursing programs, there has also been a call to increase the number of baccalaureate 
prepared nurses.  One motivating factor behind the initiative to increase the number of 
nurses who hold a baccalaureate degree is the Institute of Medicine’s (IOM) (2011) report, 
The Future of Nursing: Leading Change, Advancing Health.  In this report, it is 
recommended that by the year 2020 at least 80% of nurses have a bachelor’s degree (BSN) 
and that the number of nurses who have a doctoral degree should double by the year 2020.  
Other prominent figures in nursing education have also called for changes which include 
requiring nurses to earn a master’s degree within ten years of graduation (Benner et al., 
2010).  This drive to increase the number of BSN prepared nurses is supported in the 
literature by studies finding that patients experienced lower mortality rates when they were 
cared for in hospitals where the nursing staff was composed of a greater proportion of 
nurses who held a baccalaureate degree or higher (Aiken et al., 2003; Estabrooks et al., 
2005; Tourangeau et al., 2007). 
While increasing the number of BSN prepared nurses is supported in the literature 
and influential partners in healthcare and nursing education have called for this as well, in 
reality thousands of qualified applicants are denied admission to nursing programs each 
year.  In 2009, the acceptance rate for entry-level BSN programs was at 42% (American 
Association of Colleges of Nursing, 2010).  At the same time, the Bureau of Labor 
Statistics (2012b) reports that for the years 2010 to 2020, there is a projection of 711,900 
new nursing jobs.  With the call to increase the number of BSN nurses, coupled with the 
fact that thousands of qualified students are being denied admission to programs, it is 
imperative that faculty identify best practices for selecting students for admission to 
programs of nursing.   
The remainder of this chapter presents a brief description of the study and then the 
 111 
 
findings gained throughout this process.  This work is divided into the following sections: 
The Study in Brief, Discussion, Recommendations, and Conclusions. 
The Study in Brief 
According to Murray et al. (2008), when students are unsuccessful due to being 
academically underprepared, this usually occurs early in a program of nursing.  With all of 
the factors discussed related to increasing the number of BSN nurses, the number of 
qualified students being denied admission, the projected job growth, and attrition related to 
academics occurring early in programs, it is imperative that faculty identify students for 
admission who possess the greatest chance of being successful in a BSN program.   
In this study, a quantitative analysis was used to analyze preexisting data accessed 
through the electronic records system at Western Kentucky University (WKU) as well as 
data retrieved through the School of Nursing’s online account with Evolve.  The purpose 
of the study was to examine student success in a BSN program, more specifically, focusing 
on predictors of success in the first year of the program.  The central research question 
addresses these issues:  To what extent do prerequisite grades and HESI A2 subscores 
predict success in the first year of a baccalaureate nursing program?   
The population in the study consisted of all students who began the BSN program 
at WKU during the spring 2010, fall 2010, spring 2011, and fall 2011 semesters.  The 
students included in the study represent a 100% census of the population where N = 155.  
Data collection began during the fall 2012 semester.  Both policy change in the WKU BSN 
program and factors related to data availability influenced the decision on which cohorts 
were included in the study.  The spring 2010 cohort was the first which was required to 
take the HESI A2 Admission Assessment and the fall 2011 cohort was the last group of 
students to complete the first year of the program at the time data collection began. 
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The independent variables in the study are represented in Figures 1-3, separated 
into two columns.  The first column of each figure represents a different independent 
variable related to prerequisite courses.  Figure 1 includes prerequisite courses: science & 
math, which includes all of the individual science and math prerequisite courses (BIOL 
131, BIOL 231, BIOL 207, BIOL 208, CHEM 109, and Math 116).  The prerequisite 
course information contained in the first column of Figure 2 is the science block, which is 
the GPA of all prerequisite science courses (BIOL 131, BIOL 231, BIOL 207, BIOL 208, 
and CHEM 109)--the same set of science classes found in Figure 1, minus the math course.  
The first column of Figure 3 is the prerequisite course information consisting of 
cumulative undergraduate work, representing the student’s earned cumulative 
undergraduate GPA at the time of application to the program.   
The second column of each figure also contains an independent variable, the HESI 
A2 subscores.  This column is identical across all three figures.  Per SON policy, the three 
HESI A2 subscores (out of a total of eight HESI A2 academic exams) included in the study 
were Reading Comprehension, Anatomy and Physiology, and Math. 
The dependent variables, as represented in the third column of each figure, include 
first year BSN outcome measures including: 1st semester nursing GPA, 2nd semester 
nursing GPA, grade in Nursing 324--Pathophysiology, and the grade earned in Nursing 
341--Medical Surgical Nursing I.   
The form of analysis selected for the study was multiple regression.  Both 
simultaneous and hierarchical regressions were utilized.  Multiple regression was selected 
for analysis because the goal was to examine the ability of the independent variable(s) to 
predict the dependent variable(s).  Research questions one, two, three, five, six, seven, 
nine, ten, and eleven were examined utilizing simultaneous multiple regression, while 
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questions four, eight, and twelve were studied using hierarchical regression.  Hierarchical 
regression was used to evaluate whether the HESI A2 subscores added variance in addition 
to that explained by the prerequisite science and math course grades, the science block, or 
the cumulative undergraduate work in Figures 1, 2, and 3, respectively.   
This study has several limitations.  Only students who were admitted to the BSN 
program at WKU during the spring 2010, fall 2010, spring 2011, and fall 2011 semesters 
were included.  Because all of the students in this study were from one BSN program, from 
only four semesters, there are obvious limitations to generalizability.  Another limitation is 
that this study only includes BSN students, while both baccalaureate and associate degree 
programs utilize the HESI A2 for admission purposes.  A final limitation of the study is the 
fact that while there are similarities in the curriculum of BSN programs in Kentucky, there 
is variation between programs related to prerequisite courses and/or core nursing courses 
both within and outside the Commonwealth.   
The significance of this study is the contribution to the limited amount of literature 
and knowledge on identifying students for admission to BSN programs who have the 
greatest possibility of success early in the nursing curriculum.  This study examines 
predicting student success based on various combinations of prerequisite coursework, 
preadmission testing, and overall cumulative undergraduate grade point average (GPA).  
There has been extensive research on examining predictors of success on the NCLEX-RN, 
taken after completion of a nursing program, but little research on factors related to 
retention early in a program.  Thus, the study is focused on how to decrease attrition and 
increase graduation rates, therefore having the potential to impact the number of BSN 
prepared nurses who enter the workforce. 
This research was granted approval with exempt status from the Office of Research 
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Integrity at WKU (Appendix A).  The researcher also received approval to conduct the 
study from the Director of the School of Nursing at WKU (Appendix B).  The final 
approval received was permission to reference the HESI A2 testing manual (Appendix C). 
Discussion 
 The areas discussed in this section of the dissertation mirror the topics found in 
Chapter IV including: Populations Parameters and Research Questions.  The results of 
the research questions are reviewed followed by an analysis of ways in which this 
particular study added to the limited knowledge base related to predicting success early in 
a BSN program using prerequisite science and math courses, prerequisite science GPA, the 
cumulative undergraduate GPA,  and HESI A2 subscores in Reading Comprehension, 
Anatomy and Physiology, and Math. 
 In reviewing the literature, the researcher found very few studies focused on 
predicting success early in a BSN program.  The majority of studies predicting nursing 
student success focused on predictive abilities as they related to students passing the 
NCLEX-RN.  While this most certainly is an important topic, if students are not able to 
complete a nursing program, they never have the opportunity to sit for the NCLEX-RN.   
 The literature was also limited in the number of studies examining the ability of 
preadmission exams to predict student success.  The research identified a small number of 
studies examining the Test of Essential Academic Skills (TEAS), Nurse Entrance Test 
(NET), and Health Educational Systems Inc. Admission Assessment (HESI A2).   
 A study by Wolkowitz and Kelley (2010), examining the strength of the different 
areas found in the TEAS and their ability to predict success in associate and baccalaureate 
nursing students found that science, reading, written/verbal, and math, respectively, were 
the better predictors of success early in a program of nursing.   
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 Gallagher et al. (2001) examined the NET and revealed there were no significant 
differences in the mean scores on the NET subtests between two groups of students: those 
who were successful and those who were unsuccessful in the first nursing course.  The 
authors also noted that admission scores were not adequate predictors of success at the end 
of the program or in the ability of the student to pass the NCLEX-RN.  
 Murray et al. (2008) found that the HESI A2 was correlated with 80% of the grades 
earned in the beginning of a BSN program but the correlations declined when examined in 
course grades later in the program.  Yoho et al. (2007) examined the ability of the HESI A2 
Reading Comprehension and Math subscores to predict success on the HESI Mid-
Curricular exam (MC), the ability of the MC to predict success on the HESI E2 Exit exam, 
and the ability of the HESI E2 to predict success on the NCLEX-RN.  Yoho et al. found 
that the HESI A2 Reading Comprehension subscores were positively correlated with the 
MC scores; however the Math subscores were not.  The study also identified that the “MC 
scores were positively correlated with the E2 scores” and the E2 scores predicted success on 
the NCLEX-RN in 94.83% of cases (Yoho et al., 2007, p. 83).   
 Two studies identified in the literature examined both prerequisite curriculum and 
preadmission exam scores in predicting student success.  Research by Newton et al. (2007) 
found that in BSN students, both the TEAS scores and the preadmission GPA were 
significant in predicting variance in students’ first semester GPA; however, the 
preadmission GPA was the better predictor over the TEAS test.   
 Norman (2006) found that the cumulative HESI A2 score had a significant 
correlation with student success in the junior year of a BSN program.  Norman also 
examined the effects of the HESI A2 cumulative score together with the admission GPA 
and found that the two together did not increase the amount of correct prediction of success 
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in the junior year over and above that of the admission GPA alone.  Norman studied 
individual subscores on the HESI A2 and found the Reading Comprehension subscore was 
not significant in students who were successful in the junior year of a BSN program.  In 
contrast, Math, Vocabulary, Grammar, Chemistry, and Anatomy and Physiology subscores 
were significantly different in students who were successful in the junior year when 
compared to those who were unsuccessful (Norman, p. 87).   
 Studies were identified in the literature examining the effects of curriculum or 
prerequisite grades and student success.  Prerequisite information such as  prerequisite 
science grades (Potolsky et al., 2003), and admission or preadmission GPA (Newton et al., 
2007; Norman, 2006; Peterson, 2009) were all found to be predictive of success early in a 
nursing program.  Because the current study included individual student prerequisite 
science and math grades, science GPA, cumulative undergraduate GPA, and HESI A2 
subscores in Reading Comprehension, Anatomy and Physiology, and Math to predict 
success early in a BSN program, this research addresses a more comprehensive set of 
predictors with respect to early attrition in a BSN program, and as a result, is unique to the 
field. 
Population Parameters 
 Population parameters, descriptive features of the data, illustrate characteristics of 
the full population.  Demographic information was not included due to severe restriction of 
range on the variables available in the WKU BSN nursing program as the students were 
predominately white females.  Population parameters were reported for all of the variables 
in this study, as they corresponded to the three figures.  Independent variables included 
prerequisite science and math courses (Figure 1), the science block (Figure 2), cumulative 
undergraduate work (Figure 3), and HESI A2 subscores in Reading Comprehension, 
 117 
 
Anatomy and Physiology, and Math (Figures 1-3).  The dependent variables for all three 
figures included first year BSN outcome measures: 1st semester nursing GPA, 2nd 
semester nursing GPA, grade earned in Nursing 324--Pathophysiology, and the grade 
earned in Nursing 341--Medical Surgical Nursing I.       
 Analysis.  The results for the prerequisite science and math courses revealed that 
BIOL 131 had the lowest mean of 3.34, while CHEM 109 had the highest mean at 3.73.  
With the letter grades coded using F = 0 to A = 4, all of the prerequisite science and math 
course mean values ranged between a letter grade of A to B.  This restriction of range is 
related to the admission guidelines of the BSN program requiring all science prerequisite 
courses be completed with nothing less than a grade of “C” (there are numerous students at 
WKU who earn grades lower than a “C” in these courses but none were allowed to apply 
to the BSN program).  This information provides new insight to the field as the author is 
unaware of other studies examining the individual grades earned in each separate 
prerequisite science and math course.    
 The science block results included a mean science GPA of 3.45, ranging from 2.35 
to 4.0 and a standard deviation of .44.  This represents students who earned just above a 
“C” average in the science courses to students who achieved a letter grade of “A” in each 
required science course.  The current study, representative of the population of BSN 
students at WKU across four different cohorts, differs slightly from that of Potolsky et al. 
(2003).  In the current study, the exact GPA of the science courses is included, where 
Potolsky et al. listed the mean grade of the science courses as a “B” (Anatomy, 
Physiology, Microbiology, Organic Chemistry, and Inorganic Chemistry).  The current 
study goes further than Potolsky et al. by examining the exact science GPA for each 
separate course rather than the “combined mean grade of the prerequisite science courses” 
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(p. 249).  The majority of studies aimed at predicting nursing student success have focused 
on the larger field of students being successful on the NCLEX-RN.  While examining 
science grades related to the larger field is supported with the findings here, these longer 
term variables are beyond the scope of the current study.   
 The mean cumulative undergraduate work (CUGW), the undergraduate GPA at the 
time of application, was 3.57.  This represents the high quality of applicants accepted to 
the BSN program at WKU.  As noted by the standard deviation of .27, there was little 
variance in the CUGW.  The CUGW of the population in the current study is greater than 
that found in studies by Newton et al. (2007), Norman (2006), or Peterson (2009), who 
also examined success early in a nursing program.  In the study conducted by Newton et 
al., the mean cumulative GPA was 3.29.  The students in Norman’s study had a mean 
admission GPA of 3.16.  Last, Peterson found that 63% of the students had an admission 
GPA of 3.0 or higher.  For the students in the current study, 99.35% (154 of 155) had a 
cumulative undergraduate GPA greater than 3.0 at the time of admission.  This information 
may be indicative of policies that restrict the range when using a selective admission 
process and admitting a relatively small number of students, as was the case for the 
population in this study.  Restriction of range related to selective policies would seem to 
represent new insight for the field.  While some of the studies mentioned here include 
information about admission criteria, there does not appear to be a discussion of the 
restrictiveness of these policies impacting the grade point average of students. 
 The HESI A2 subscores revealed the highest mean for Math (89.81), followed by 
Reading Comprehension (88.70), and last, Anatomy and Physiology (73.75).  Anatomy 
and Physiology revealed the greatest variation as noted by the standard deviation of 11.30 
and a range of 68.   
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 These data revealed that the largest variance in student ability related to the HESI 
A2 was in the Anatomy and Physiology portion of the exam.  All students are required to 
take two Anatomy and Physiology prerequisite courses and there is a study guide available 
for the HESI A2.  Because this variable produced the greatest range and standard deviation 
with the lowest mean, it highlights that this science-based section of the exam is where 
more students have difficulty.  While Norman (2006) divided students into those who were 
successful in the first year of a BSN program and those who were unsuccessful, the HESI 
A2 subscore in Anatomy and Physiology also resulted in the lowest mean score (64.2) for 
students who were successful.  For students who were unsuccessful in the first year of the 
program, Norman found that only the mean Chemistry subscore (58.2) was lower than the 
mean Anatomy and Physiology subscore (59.1).  While there are similarities in the ranking 
of the mean Anatomy and Physiology score between the current study and the study 
conducted by Norman, the students in the current study had a higher mean Anatomy and 
Physiology subscore (73.75) than the successful students in Norman’s study.  Speculation 
for this finding again comes back to restriction of range in the WKU SON program 
requirements.   
 The population in the study varies from those included in other studies examining 
HESI A2 subscores.  For example, Yoho et al. (2007) found that 128 of 139 (92.09%) 
students scored at least a 70% on the HESI A2 Math exam and 121 (87.05%) scored at 
least 70% on the HESI A2 Reading exam.  The results of the current study found that 100% 
of the 155 students scored at least 70% on the Reading exam and 150 of the 155 (96.77%) 
students scored at least 70% on the Math exam.  Again, restriction of range may be seen as 
the result of a highly selective program at WKU. 
Examining the dependent variables, the mean of the 1st semester GPA (3.48) was 
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greater than that of the 2nd semester (3.21).  There was also a higher mean for the grade 
earned in Nursing 324--Pathophysiology (3.17), which is taught in the first semester 
compared to Nursing 341--Medical Surgical Nursing I (3.04), a second semester nursing 
course.  This is not surprising since the content of Nursing 341 builds on and adds to the 
content of Nursing 324.  If a student were to struggle in Nursing 324, it stands to reason 
that if circumstances such as study habits were not adjusted, the student could fall further 
behind in Nursing 341, earning a lower grade.   
For the students in the current study, the mean 1st semester nursing GPA of 3.48 
was higher than the mean 1st semester GPA of 3.17 found in the study by Newton et al. 
(2007).  This outcome again may be due to restriction of range.  Examining both the first 
and second semester nursing GPA provides new insight to the field.  Peterson (2009) and 
Norman (2006) examined success in the entire first year of a program, Newton et al. 
(2007) examined the first semester, while Potolsky et al. (2003) examined the relationship 
between mean science course grades and success in the first semester.  While most 
research in the broader field has focused on predicting success related to the NCLEX-RN, 
in contrast, few studies (those included here) have examined early retention and outcomes.  
Out of the research that has been conducted focusing on predicting success early in a BSN 
program, the current study is the most comprehensive and detailed.  As a result, this study 
is different from others in the literature in that this study examined the GPA of both the 1st 
and 2nd semesters individually along with grades in Nursing 324 and Nursing 341 to 
predict success in the first year.       
Research Question 1 
To what extent are prerequisite science and math courses related to HESI A2 
subscores: 
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a. Reading Comprehension?  
b. Anatomy and Physiology? 
c. Math?  
 Research Questions 1-4 are based on Figure 1.  The prerequisite coursework in 
Figure 1 is the set of required prerequisite science and math courses.    
 Summary.  Simultaneous multiple regression was utilized to address Research 
Question 1.  The independent variable of prerequisite science and math courses consisted 
of grades earned in six individual courses: BIOL 131, BIOL 231, BIOL 207, BIOL 208, 
CHEM 109, and Math 116.  The dependent variables for this question included three 
selected subscores of the HESI A2: Reading Comprehension, Anatomy and Physiology, 
and Math.  The model did not demonstrate a significant relationship between the 
prerequisite science and math courses and the HESI A2 Reading Comprehension or the 
Anatomy and Physiology subscores for this population.  The only significant relationship 
between the variables was that found between the prerequisite science and math courses 
and the HESI A2 Math subscore with an Adjusted R2 of .15, representing a small effect.  
 Analysis.  The findings of this study indicate that the HESI A2 subscores in 
Reading Comprehension and Anatomy and Physiology are independent of the grades 
earned in the prerequisite science and math courses.  This result is interesting because it 
was expected that the Anatomy and Physiology courses (BIOL 131 and BIOL 231) would 
have a significant relationship in predicting the HESI A2 Anatomy and Physiology 
subscore.  One possibility for this finding is that what is covered on the HESI A2 Anatomy 
and Physiology section is different than what is focused on in the BIOL 131 and BIOL 231 
courses.  Another possibility for this finding could also be related to the ability of the 
students to retain the content of the two anatomy and physiology courses.  While it was not 
included in the study, there is a possibility that a significant amount of time elapsed 
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between when the students completed the BIOL 131 and BIOL 231 courses and when they 
took the HESI A2.  
 There was a significant relationship between the prerequisite science and math 
courses and the HESI A2 Math subscore, with 15% explained variance.  The only 
prerequisite science and math course that produced a significant unique contribution to the 
HESI A2 Math subscore was that of Math 116.  This finding supports that the grade earned 
in Math 116 influences the outcome of the HESI A2 Math subscore.  This finding provides 
new insight to the field; the author is not aware of any other research examining the 
relationship between individual prerequisite science and math courses and the scores 
earned in the different HESI A2 academic exams.  
Research Question 2 
To what extent are prerequisite science and math courses related to first year BSN 
outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
 Summary.  In order to examine the extent of the relationship between the 
prerequisite science and math courses and the first year BSN outcomes, simultaneous 
multiple regression was used.  The regressions revealed a statistically significant 
relationship between the prerequisite science and math courses and each of the first year 
BSN outcomes: 1st semester Nursing GPA with an Adjusted R2 of .19; 2nd semester 
nursing GPA with an Adjusted R2 of .17; Nursing 324--Pathophysiology with an Adjusted 
R2 of .16; and Nursing 341--Medical Surgical Nursing I with an Adjusted R2 of .13. 
 Analysis.  The prerequisite science and math courses demonstrated a significant 
relationship will all of the first year BSN outcomes.  In each of the first year outcomes, 
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BIOL 208 (Microbiology lab) made a statistically significant contribution to the dependent 
variable.  BIOL 231 (Advanced Human Anatomy and Physiology) also made a significant 
contribution to the 2nd semester nursing GPA.   
While it is unclear why BIOL 208, a one credit hour Microbiology lab, was 
consistently the significant predictor, one explanation may be that because this course is 
the laboratory component to accompany BIOL 207, it requires students to move beyond 
the didactic material and apply the content of the course in a hands-on laboratory setting.  
This may provide insight about the students’ ability to move from completing an exam in 
the lecture section to an application approach.  Because examinations in the BSN program 
focus more on application of content learned, this may explain why an application 
laboratory course such as BIOL 208 contributed significantly to each of the first year BSN 
outcomes.   
BIOL 231 (Advanced Human Anatomy and Physiology) was significant with only 
the 2nd semester nursing GPA.  This course contains both a lecture and laboratory 
component where students earn one grade that is reflective of both (50% from the lecture 
and 50% from the lab).  Because the course grade is split evenly between the lecture and 
the hands-on laboratory, the application aspect of the course may have been enough to 
provide significance in the 2nd semester of the BSN program where there is an increase in 
application style questions.   
The identification of the importance of the laboratory courses constitutes new and 
significant information to the field.  To the author’s knowledge, no other studies have 
examined or found any effect due to the laboratory prerequisite courses that were identified 
in the current study.  BIOL 208 and BIOL 231 were the only 200 level science courses 
with a laboratory in addition to the lecture and both were significant.  The only other 
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prerequisite science course to have a laboratory component was BIOL 131 (Human 
Anatomy and Physiology).  BIOL 131 did not provide a unique contribution to any of the 
first year BSN outcomes; however, the grade for this course is divided as 60% lecture and 
40% lab.  It is possible that the decreased weight of the laboratory portion in the final 
course grade influenced the level of significance for this course.  Alternatively, any 
influence due to the one hundred level course (BIOL 131) may have been washed out by 
the more advanced work in the second level course (BIOL 231). 
The author is not aware of any other studies involving the relationship between 
individual prerequisite science and math courses with first year BSN outcomes; therefore 
these findings contribute new knowledge to the field of nursing education. 
Research Question 3 
To what extent are HESI A2 subscores related to first year BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
 Summary.  Examining the relationship between HESI A2 subscores and first year 
BSN outcomes revealed the HESI A 2 subscores explained 19% of the variance in the 1st 
semester nursing GPA, 18% of the variance in the 2nd semester nursing GPA, 16% of the 
variance in the grade earned in Nursing 324, and 8% of the variance in the grade earned in 
Nursing 341.   
The HESI A2 Math subscore was the only individual academic area of the HESI A2 
to have a significant unique effect on all first year BSN outcomes.  The HESI A2 Anatomy 
and Physiology subscore produced a unique effect in three of the four first year outcomes 
including: 1st semester nursing GPA, 2nd semester nursing GPA, and the grade earned in 
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Nursing 324--Pathophysiology.  The HESI A2 Reading Comprehension subscore produced 
a unique contribution only for the 1st semester Nursing GPA.  The 1st semester nursing 
GPA was the only dependent variable where each of the individual HESI A2subscores 
produced a significant effect.   
There have been very few studies examining the HESI A2 scores as predictors of 
success early in programs of nursing.  As a result, the findings of the current study add to a 
subfield of research on retention in BSN programs generally, as well as specifically 
because of the greater detail in the current study.   
Analysis.  The HESI A2 subscores yielded a significant relationship with each of 
the four individual first year BSN outcomes.  For the 1st semester GPA all three of the 
HESI A2 subscores were significant.  This supports the findings of Murray et al. (2008) 
that the HESI A2 had the strongest correlation with the beginning of the program.  While 
Murray et al. examined the HESI A2 cumulative scores, the findings were similar in that all 
three HESI A2 subscores combined in the current study yielded the greatest explained 
variance for the GPA early in the program of study.   
For the 2nd semester GPA and the grade earned in Nursing 324, both the HESI A2 
Math and Anatomy and Physiology subscores were significant.  Finally, for the grade 
earned in Nursing 341, only the HESI A2 Math score was significant.  These results 
indicate that while the explained variance in each of the four dependent variables had a 
small effect size, the findings support using the HESI A2 scores as part of the admission 
process.   
Only the Math subscore produced a unique effect for each individual dependent 
variable.  Wolkowitz and Kelley (2010) found that the best predictor of early success was 
the TEAS score in science, followed by reading, written/verbal, and finally, math.  While 
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Wolkowitz and Kelley identified math as the weakest predictor in the TEAS Test, math 
was the only HESI A2 subscore to produce a unique effect in each of the four first year 
outcomes for the population in this study.  Wolkowitz and Kelly recommended programs 
of nursing place emphasis on the students’ abilities in science and reading instead of math 
and English; however, this is contradicted by the findings of the current study.   
Yoho et al. (2007) examined only the HESI A2 Math and Reading Comprehension 
scores related to the score on the HESI Mid-Curricular Exam (MC) in an associate degree 
nursing program.  Yoho et al. found that the Math subscore was not significantly correlated 
with the score on the HESI MC, which is administered after completing the first half of the 
program.  Again, the findings of the current study contradict the findings of Yoho et al. 
because the HESI A2 Math subscore was the only score to be significant in each of the four 
first year outcomes. 
Norman (2006), using an independent samples t test, found that the mean score on 
the HESI A2 Reading comprehension exam was not significant when comparing between 
those who were and those who were not successful in the first year.  These results are 
similar to those found here in that the Reading Comprehension subscore was only 
significant with the 1st semester nursing GPA and none of the other first year outcomes.  
Research Question 4 
 When controlling for prerequisite science and math courses, to what extent are the 
 HESI A2 subscores related to the first year BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)?  
 Summary.  Research Question 4 examined, with hierarchical regression, the extent 
of the relationship of the HESI A2 subscores and the first year BSN outcomes when 
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controlling for the effects of the prerequisite science and math courses.  The HESI A2 
subscores explained an additional 8% of the variance in the 1st semester nursing GPA 
when controlling for the prerequisite science and math courses, an additional 7% of the 
variance in the 2nd semester nursing GPA, and an additional 7% variance in the grade 
earned in Nursing 324--Pathophysiology.  The only dependent variable not to have a 
significant change in the Adjusted R2 with the addition of the HESI A2 subscores was the 
grade earned in Nursing 341--Medical Surgical Nursing I.   
Analysis.  The findings identified that the HESI A2 subscores contributed 
significant additional explained variance in all of the first semester BSN outcomes with the 
exception of the grade earned in Nursing 341--Medical Surgical Nursing I.  Not only was 
the change in explained variance significant in three of the four first year BSN outcomes 
(excluding Nursing 341), but the total explained variance found with the addition of the 
HESI A2 was greater--for the 1st semester GPA, 2nd semester GPA, and the grade earned 
in Nursing 324--than that explained by the prerequisite science and math courses or the 
HESI A2 subscores separately.    
In addition to BIOL 208, the laboratory course that accompanies BIOL 207, all 
three of the HESI A2 subscores made a unique contribution to the 1st semester nursing 
GPA in step 2 of the regression.  The HESI A2 scores in Math and Anatomy and 
Physiology made significant unique contributions to the 2nd semester Nursing GPA (in 
addition to BIOL 231 and BIOL 208).  The HESI A2 Math and Anatomy and Physiology 
subscores were also significant for the grade earned in Nursing 324--Pathophysiology 
when the prerequisite science and math courses were controlled for.  Considering all of the 
first year BSN outcomes, the model as a whole produced the greatest amount of explained 
variance in the 1st semester nursing GPA with an Adjusted R2 of .27.     
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This entire set of findings represents new information to the literature because this 
study included the individual prerequisite science and math courses, which to the author’s 
knowledge, has not been done previously.  The study also examined the explained variance 
of the HESI A2 subscores in Reading Comprehension, Anatomy and Physiology, and Math 
(step 2 of hierarchical regression) in addition to that of the prerequisite science and math 
courses (step 1 of hierarchical regression) which no other studies have performed.   
It is important to note that while HESI has products designed to predict success on 
the more general outcome of passing the NCLEX-RN, this is not the intent of the HESI A2 
Admission Assessment.  The HESI exam that has been used and studied to predict success 
on the more general outcome of NCLEX-RN success is the HESI E2 which is the exit 
exam.  Adamson and Britt (2009) and Lewis (2008) both studied the HESI E2 and found 
that it was 96.44% and 97.8% accurate in predicting NCLEX-RN success, respectively.  
While examining the HESI E2 and the ability to predict success is most certainly important 
to the larger field, it is beyond the scope of the current study.          
Research Question 5 
To what extent are prerequisite courses (science block) related to HESI A2 
subscores: 
 
a. Reading Comprehension?  
b. Anatomy and Physiology? 
c. Math? 
 Research Questions 5-8 correspond to Figure 2.  The prerequisite coursework in 
Figure 2 is the science block.    
 Summary.  Research Question 5 was explored using simultaneous multiple 
regression.  The science block, representing the GPA of the prerequisite science courses 
including BIOL 131, BIOL 231, BIOL 207, BIOL 208, and CHEM 109, was the 
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independent variable.  The dependent variables included the Reading Comprehension, 
Anatomy and Physiology, and Math subscores of the HESI A2.  The model was not 
significant for the HESI A2 Reading Comprehension or the Anatomy and Physiology 
subscores for this population.  The only significant finding was the relationship between 
the science block and the HESI A2 Math subscore, with an Adjusted R2 of .11.    
Analysis.  The findings of this study indicate that the HESI A2 subscores in 
Reading Comprehension and Anatomy and Physiology are independent of the science 
block GPA.  This was not the finding expected by the researcher.  Instead, it was thought 
that the science block would have significant predictive abilities related to the HESI A2 
Anatomy and Physiology subscore since the Anatomy and Physiology courses, BIOL 131 
and BIOL 231, are included in the science block.  One possible explanation for the science 
block being significantly related to the HESI A2 Math subscore is that the science block 
contains the grade in CHEM 109 and chemistry contains a math component.    
To the author’s knowledge, no other researchers have examined the relationship 
between science GPA and the scores achieved in the different HESI A2 academic areas in 
studies of nursing admissions.  Thus, this information constitutes new insight to the field.   
Research Question 6 
To what extent are prerequisite courses (science block) related to first year BSN 
outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d.   Nursing 341 (Medical Surgical Nursing I)? 
 Summary.  Simultaneous multiple regression was the statistical method of choice 
to examine the relationship between the science block and first year BSN outcomes.  For 
each of the four equations, the science block had a significant impact, with an Adjusted R2 
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of .16 for the first semester nursing GPA, .11 for the second semester nursing GPA, .14 for 
Nursing 324--Pathophysiology, and .11 for Nursing 341--Medical Surgical Nursing I, 
respectively.    
 Analysis.  The science block demonstrated a significant relationship with each of 
the first year BSN outcomes.  The GPA for all prerequisite science courses may be 
significantly related to each of the first year outcomes because the BSN is a science based 
degree and all of the dependent variables require the use of content gained in the 
prerequisite science courses.  The results of the current study support the findings of 
Potolsky et al. (2003), who found a statistically significant relationship between 
prerequisite mean science grades (Anatomy, Physiology, Microbiology, Organic 
Chemistry, and Inorganic Chemistry) and success in the first semester of a BSN program.   
 The science courses in Potolsky et al. (2003) are nearly identical to the science 
courses in the current study.  Minor differences include Potolsky et al. having a separate 
Anatomy and Physiology course whereas WKU teaches the subjects together.  Anatomy 
and Physiology students at WKU first complete basic Anatomy and Physiology (BIOL 
131) followed by the advanced course (BIOL 231).  Potolsky et al. does not indicate if any 
of the science courses in the study have a laboratory component.  In contrast, it is made 
explicit that the science sequence at WKU contains three classes with laboratory content 
(BIOL 131 and BIOL 231 have built in laboratory content and BIOL 208 is the lab that 
accompanies BIOL 207).  One final difference between the current study and Potolsky et 
al. is that students at WKU take CHEM 109, which covers inorganic, organic, and 
biochemistry and Potolsky et al. had separate Organic and Inorganic Chemistry courses.  
Overall, the prerequisite science courses included in this study and those in Potolsky et al. 
are similar enough that it is the opinion of the author that the results of the current study 
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support those of Potolsky et al.   
 Potolsky et al. (2003) also examined the relationship between the mean science 
grades and student performance in a Pathophysiology course.  The findings indicated there 
was a “high positive correlation between the average prerequisite science course grades 
and mean Pathophysiology grade (r = .77, p = .01)” (p. 249).  The current study found an 
Adjusted R2 of .14, a small effect size, when examining the relationship between the 
science GPA and grade in Nursing 324.  The correlation between the science GPA and 
grade earned in Nursing 324 (r = .385, p = < .001) (found in Appendix D) is much smaller 
than that identified by Potolsky et al.  An explanation for the difference in the correlation 
may be due to the fact that Potolsky et al. examined the average Pathophysiology grade 
and average science course grades where the current study examined individual student 
prerequisite science GPA and individual student grades in Pathophysiology.  Further, the 
restriction of range for the block of science courses in the current study, due to restrictive 
admission policies in the WKU BSN program, also would depress the measured 
correlations.          
 The findings of the remaining outcomes: 2nd semester nursing GPA and the grade 
earned in Nursing 341--Medical Surgical Nursing I contribute new information to the field 
of nursing education.  The current findings add new insight on two different levels.  First, 
there are a limited number of studies in the subset of first year nursing outcomes and 
retention.  Second, new information is contributed in the larger field of admission policies 
and nursing outcomes generally, where end of program measures such as the NCLEX-RN 
are more widely studied.  To the author’s knowledge, no other studies have examined the 
relationship between the prerequisite science GPA and second semester outcomes 
including GPA and/or Medical Surgical Nursing I grade.   
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Research Question 7 
 Research Questions 3, 7, and 11 were identical across Figures 1-3.  Because these 
questions were the same in each figure, the summary and analysis was not duplicated here.  
Research Question 3 gives the results for these three questions. 
Research Question 8 
 When controlling prerequisite courses (science block), what is the effect of HESI 
 A2 subscores on first semester BSN outcomes: 
 
a. 1st semester nursing GPA? 
b. 2nd semester nursing GPA? 
c. Nursing 324 (Pathophysiology)? 
d. Nursing 341 (Medical Surgical Nursing I)? 
 Summary.  Research Question 8 utilized hierarchical regression to examine the 
relationship between the HESI A2 subscores and first year BSN outcomes, controlling for 
the science block.  When controlling for the science block, the HESI A2 subscores 
explained an additional 11% of the variance in both the 1st and 2nd semester nursing GPA.  
The HESI A2 subscores explained an additional 9% of the variance in the Nursing 324--
Pathophysiology grade and an additional 3% variance in Nursing 341 above that explained 
by the science block alone.      
Analysis.  When controlling for the science block, the HESI A2 subscores produced 
a statistically significant change in the Adjusted R2 value in each of the first year BSN 
outcomes:  1st semester nursing GPA, 2nd semester nursing GPA, Nursing 324--
Pathophysiology, and Nursing 341--Medical Surgical Nursing I.  Not only was the change 
in explained variance significant in each of the first year BSN outcomes, but the explained 
variance found with the HESI A2 when controlling for the science block produced a greater 
amount of explained variance in each dependent variable than was explained by the 
science block or the HESI A2 subscores individually, ranging from a total effect size of .27 
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for the 1st semester nursing GPA to .14 for the grade in Nursing 341--Medical Surgical 
Nursing I.   
The significant HESI A2 subtest predictors for the four outcome variables were 
Anatomy and Physiology, Math, and Reading Comprehension, respectively for the 1st 
semester GPA as well as Math and Anatomy and Physiology for the 2nd semester GPA 
and the grade earned in Pathophysiology.  None of the HESI A2 subscores produced 
unique effects on the grade earned in Nursing 341 in step 2 of the hierarchical regression.   
Murray et al. (2008) examined student cumulative HESI A2 subscores and found 
the strongest correlation with the sophomore level, or beginning, of a nursing program.  
While the current study only examined first year outcomes and not the entire program, the 
findings support those of Murray et al. that there is a statistically significant relationship 
with the scores on the HESI A2 and early nursing student success.  These findings are 
supported by the largest Adjusted R2 of .27, explaining the greatest amount of variance for 
the 1st semester nursing GPA.  These results add to the subfield of work on factors 
influencing retention early in a BSN program, as opposed to the broader field of research 
on nursing outcomes generally which tend to focus on end of program measures such as 
success on the NCLEX-RN.  Specifically, these findings support Murray et al. but go 
beyond that study by examining the relationship between the science GPA, the scores 
achieved in the different HESI A2 academic areas, and first year BSN outcomes via 
hierarchical regression.     
Research Question 9 
 To what extent are prerequisite courses (cumulative undergraduate work) related to 
 HESI A2 subscores: 
 
a.  Reading Comprehension? 
b.  Anatomy and Physiology? 
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c.  Math? 
 The remaining Research Questions, 9-12, correspond to Figure 3.  The independent 
variable in Figure 3 is the cumulative undergraduate work (CUGW). 
  Summary.  Research Question 9 was analyzed using three separate simultaneous 
multiple regressions.  The independent variable was the cumulative undergraduate work 
(CUGW), which was the cumulative undergraduate GPA at the time of application to the 
BSN program.  The dependent variables included the individual subscores on the HESI A2 
exam: Reading Comprehension, Anatomy and Physiology, and Math.  The relationship 
between the CUGW and the Reading Comprehension subscore of the HESI A2 was 
significant but small, with the CUGW explaining 5% of the variance in the Reading 
Comprehension subscore.  The model was significant between the CUGW and the HESI 
A2 Math subscore, with the CUGW explaining 7% of the variance in the Math score.  The 
ANOVA did not produce a significant result for the relationship between the CUGW and 
the HESI A2 Anatomy and Physiology subscore.    
Analysis.  The CUGW was significantly related to the HESI A2 Reading 
Comprehension and Math subscores.  The CUGW provided a unique contribution to 
Reading Comprehension and Math subscores with betas of .23 and .27, respectively.  The 
result of this analysis indicated that the HESI A2 Anatomy and Physiology subscore was 
independent of the CUGW.  To the author’s knowledge these results constitute new 
evidence to the field, i.e., no other work has examined the relationship between students’ 
CUGW and the scores achieved in the different HESI A2 academic areas.  While there 
have been studies examining cumulative GPA in the broader field of NCLEX-RN success 
(Davenport, 2007; Fortier, 2010), these studies have used GPA upon completion of the 
curriculum where the current study used GPA at the time of application to the BSN 
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program.  Examining the relationship between the final program cumulative GPA and 
success on the NCLEX-RN most certainly deserves investigation, but that analysis goes 
beyond the ability of the current study.    
Research Question 10 
 To what extent are prerequisite courses (cumulative undergraduate work) related to 
 first year BSN outcomes: 
 
 a.  1st semester nursing GPA? 
 b.  2nd semester nursing GPA? 
 c.  Nursing 324 (Pathophysiology)? 
 d.  Nursing 341 (Medical Surgical Nursing I)? 
 Summary.  Simultaneous multiple regression revealed a significant relationship 
between the CUGW and the 1st semester nursing GPA with an Adjusted R2 of .26.  The 
CUGW produced a statistically significant explained variance in the 2nd semester nursing 
GPA, with an Adjusted R2 of .21.  The relationship between the independent variable and 
the grade earned in Nursing 324, with an explained variance of 16%, was also significant.  
Finally, the CUGW was significantly related to the grade earned in Nursing 341, 
explaining 18% of the variance in the course grade.   
 Analysis.  The CUGW revealed a significant relationship with all of the first year 
BSN outcomes, with betas ranging from .52 for the 1st semester nursing GPA to .41 for 
Nursing 324--Pathophysiology.  For this study, when compared to Research Questions 2 
and 6, these are the highest beta values found for any combination of prerequisite course(s) 
and also greater than the HESI A2 subscore betas.  The results of the current study support 
the findings of multiple researchers.  Newton et al. (2007) and Peterson (2009) noted that 
the GPA at the time of admission was significantly related to success in the first semester 
of a BSN program.  Newton et al. and Peterson used the GPA of the first semester of the 
nursing program as the outcome variable.  Norman (2006) also found a significant 
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relationship between the GPA at time of admission and success in the first year of a BSN 
program.  Norman measured success in the junior year of the program as a student earning 
a grade of “C” in all nursing theory courses.  Because the current study had four outcomes 
variables--1st semester nursing GPA, 2nd semester nursing GPA, grade earned in 
Pathophysiology, and the grade earned in Medical Surgical Nursing I--these results not 
only encompass the results of the studies mentioned above, but add new information to the 
field,  by examining courses within the first two semesters (Pathophysiology and Medical 
Surgical Nursing I) that tend to be related to success in the remainder of the program and 
on the NCLEX-RN for students in the BSN program at WKU.   
While the CUGW used in the current study was the GPA at the time of application 
to the program, studies have also examined the cumulative GPA at the end of the nursing 
program to predict success on the NCLEX-RN.  Davenport (2007) and Fortier (2010) both 
identified that a student’s final GPA was significant in predicting first-time NCLEX-RN 
pass rates.  While this information makes an important contribution to the larger field of 
nursing student success, examining GPA and NCLEX-RN pass rates are longer term 
dependent variables than those included in the current study.        
Research Question 11 
 The third question under each of the three figures (Research Question 3, 7, and 11) 
was identical.  Since these questions were repeated in Figures 1-3, the summary and 
analysis were not rewritten here.  Research Question 3 covers the results for these 
questions. 
Research Question 12 
 When controlling for prerequisite courses (cumulative undergraduate work), to 
 what extent are HESI A2 subscores related to first year BSN outcomes: 
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 a.  1st semester nursing GPA? 
 b.  2nd semester nursing GPA? 
 c.  Nursing 324 (Pathophysiology)? 
 d.  Nursing 341 (Medical Surgical Nursing I)?  
 
 Summary.  This final research question was investigated using hierarchical 
regression to determine if the HESI A2 subscores contributed any additional explained 
variance to the first year BSN outcomes beyond that explained by the CUGW alone.  
When controlling for the CUGW, the HESI A2 subscores produced a change in the 
Adjusted R2 from .26 to .34, explaining an additional 8% of the variance in the 1st 
semester nursing GPA.  The 2nd semester nursing GPA had an additional explained 
variance of 9% with the addition of the HESI A2 subscores, and there was 8% additional 
explained variance in the Nursing 324--Pathophysiology grade.  There was an additional 
explained variance in the grade earned in Nursing 341--Medical Surgical Nursing I; 
however the change in the Adjusted R2 value was not significant.   
 Analysis.  When controlling for the CUGW, the model as a whole produced the 
greatest amount of explained variance in the 1st semester nursing GPA with an Adjusted 
R2 of .34.  The CUGW and both the HESI A2 Math and Anatomy and Physiology 
subscores all made statistically significant unique contributions to the 1st semester nursing 
GPA, 2nd semester nursing GPA, and the grade earned in Nursing 324--Pathophysiology.   
 In reviewing Research Questions 4, 8, and 12, all of which utilized hierarchical 
regression to examine if the HESI A2 subscores contributed additional explained variance 
net of the different combinations of prerequisite courses, the findings indicated that the 
HESI A2 can add additional explained variance to success in the first year.  For the 1st 
semester nursing GPA, 2nd semester nursing GPA, and the grade earned in Nursing 324--
Pathophysiology, the combination of the CUGW and the HESI A2 subscores (Research 
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Question 12) provided the greatest amount of explained variance compared to any other 
combination of variables in the study, with Adjusted R2 values of .34, .30, and .24, 
respectively.  The CUGW alone provided the largest variance for the grade earned in 
Medical Surgical Nursing I, with an Adjusted R2 of .18.    
 The results of this research contradict the findings of Norman (2006), who studied 
the ability of nursing prerequisite courses and the HESI A2 cumulative score to predict 
success in the first year of a BSN program.  Norman found that the HESI A2 and admission 
GPA together “did not show an increase in the percentage of correct prediction over the 
admission GPA alone” (p. 96).  The findings from this final research question indicated 
that the HESI A2 subscores contributed additional explained variance above the CUGW, or 
admission GPA, for the 1st semester nursing GPA, the 2nd semester nursing GPA, and the 
grade earned in Nursing 324--Pathophysiology.  Because Norman’s outcome variable was 
dichotomous, students who were successful in the first year vs. students who were 
unsuccessful, the study lost power compared to the current study in which the outcome 
variables were continuous (ratio measurements).  This may explain why Norman found no 
additional variance with the addition of the HESI A2 subscores above the admission GPA 
alone.  For example, one student could be in the “successful” group earning passing grades 
of 76% in each of the courses along with another “successful” student who earned grades 
of 95% in all first year courses.  Dichotomous variables (nominal measurements) are 
unable to distinguish these differences.      
Recommendations 
 As programs of nursing seek methods to strengthen the selective admission 
process, many programs have implemented preadmission testing, which has included 
exams such as the TEAS and NET, and more recently the HESI A2 Admission 
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Assessment.  The goal of programs using a selective admission process and preadmission 
testing is to identify students who have the greatest chance of being successful in the 
program, passing the NCLEX-RN, and becoming a registered nurse.   
 While there is no magic combination of factors to predict student success, the 
findings from this study offer information that may prove helpful in identifying those 
students possessing the greatest likelihood of success, reducing attrition and increasing the 
number of BSN nurses.  The following sections contain a discussion about implications for 
both policy and practice, as well as ideas for future research.   
Policy 
Programs of nursing all include individual guidelines for admission, cover different 
courses in the curriculum, and develop unique progression and retention policies.  While 
all of these vary from program to program and from school to school, one aspect remains 
the same throughout: schools of nursing need to select students for admission who have the 
greatest likelihood of completing the program.  While programs of nursing in Kentucky are 
allowed to set individual admission criteria, it is suggested the Board of Nursing encourage 
programs to investigate their current guidelines for selective admission to ensure the 
criteria used are valid and that they are identifying those students with the greatest 
likelihood of being successful in the program and passing the NCLEX-RN. 
 Programs of nursing are also encouraged to investigate different preadmission 
exams, review the literature for best practices, and include admission criteria in addition to 
GPA.  The findings of the current study support the use of the cumulative undergraduate 
GPA and the HESI A2 subscores together when making admission decisions.   
BIOL 208, Microbiology laboratory, was the only prerequisite science course to 
make a unique contribution to all first semester outcomes.  This new finding was consistent 
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enough to warrant policy consideration, even though it has not been previously noted in the 
literature.  Nursing programs are encouraged to examine student grades in prerequisite 
laboratory courses that are separate from the lecture component to determine if these 
courses are also significantly related to success.  In a related finding, the only other 
individual course that was a significant predictor in this study was BIOL 231, Advanced 
Human Anatomy and Physiology in which the grade is based half on lecture and half on 
laboratory.  BIOL 231 was significant for the 2nd semester nursing GPA in step 1 of the 
hierarchical regression with a beta of .19 and also remained significant in step 2 of the 
regression with a beta of .20 (Research Question 4).               
Practice 
 Several insights gained from this study identify topics related to selective 
admission that should be considered by schools of nursing.  First, this study supports the 
findings in the literature that GPA at the time of admission (Newton et al., 2007; Norman, 
2006; & Peterson, 2009) is related to student success early in a program of nursing.  The 
current study also supports the findings of Potolsky et al. (2003) that mean prerequisite 
science grades are related to first semester success.  As faculty search for best practices 
related to admission guidelines, they should look to empirical data to implement 
evidenced-based practice.   
 Second, faculty charged with selecting students for admission into BSN programs 
should review their current selection criteria to determine if they are congruent with the 
literature.  The current study found that using the cumulative undergraduate GPA in 
combination with the HESI A2 subscores provided the greatest amount of explained 
variance related to student outcomes in the 1st semester nursing GPA (Adjusted R2= .34), 
2nd semester nursing GPA (Adjusted R2 = .30), and the grade earned in Nursing 324--
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Pathophysiology (Adjusted R2 = .24).     
 Third, because the CUGW and the HESI A2 scores produced a moderate effect size 
of explained variance related to the GPA earned in the first and second semesters, or the 
first year of the program, faculty could use student data to identify those who are at risk of 
being unsuccessful early in the program.  Again, because of the influence of BIOL 208 and 
BIOL 231 in the current study, admission committees are encouraged to examine student 
grades in separate laboratory courses when identifying at-risk students.  Faculty could 
create a mandatory remediation plan for those students who were identified to be at risk.   
 Fourth, related to identifying those students who are at risk, developing remedial 
plans ties back to Bloom’s Mastery Learning Theory discussed in Chapter II.  Because 
mastery of content is the result of the amount of time a student needs to spend studying 
relative to the amount of time the student actually spends studying, remediation plans 
would require that at risk students spend more time on task, thus increasing the likelihood 
for mastery.  This may require Schools of Nursing to implement special sessions for 
students who have lower grades or scores on preadmission exams that have been shown to 
have predictive power for first year nursing success.    
Future Research 
 While the current study both supported and conflicted findings from similar 
research, additional questions leading to suggestions for further study have been identified.  
First, it is suggested that the current study be replicated to add to the existing knowledge 
base.  A study by Norman (2006) identified that analysis of the HESI A2 cumulative score 
and GPA together “did not show an increase in the percentage of correct prediction over 
the admission GPA alone” (p. 96) when examining success in the junior year of a nursing 
program.  Because the current study indicated that the combination of the cumulative 
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undergraduate GPA with the HESI A2 subscores did produce a greater explained variance 
than that found with the cumulative GPA alone, further studies need to examine this 
finding.  However, those studies should follow the current work, with multiple outcome 
variables that are measured continuously.  In contrast, Norman had only one outcome, 
success, which represented a dichotomous division of student grades based on a single cut 
score. 
 Second, it is important the current research be replicated as the differences between 
this study and those identified in the literature might possibly be related to variations in the 
population and sample including differences due to geography/demography, policy (state 
to state), curriculum (program to program), program type (BSN vs. ADN) etc.  All of the 
possibilities listed should be examined for differences from the findings of the current 
study.   
Third, in the fall 2012 semester, the BSN program at WKU doubled the number of 
students, admitting 80 each semester instead of 40.  Admitting twice the number of 
students results in individuals being selected in the larger class who would have been 
denied previously.  With the larger class, there is greater variation in the prerequisite 
science and math, science block, cumulative undergraduate work, and HESI A2 subscores.  
As a result, it is suggested that the study be replicated once several semesters of 80 
students have been admitted to determine if there are changes in the relationships between 
the independent and dependent variables.  It is suspected that for the cohorts used in this 
study, restriction of range based on the high quality of the top 40 students could possibly 
have led to lower effect sizes compared to the expanded pool of talent. 
 Fourth, a peculiar finding of the current study should be examined further.  BIOL 
208, a one credit hour Microbiology lab, repeatedly showed significance in the relationship 
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with the dependent variables.  It is unclear as to why this particular course was significant 
more than any other prerequisite science and math course.  The mean grade in BIOL 208 
was 3.38, which resulted in this being nearly the lowest mean of all the prerequisite science 
course.  The only science course to have a lower mean grade than BIOL 208 was BIOL 
231, with a mean of 3.34.  The standard deviation for the grade earned in BIOL 208 was 
not the largest of the sciences; therefore it does not appear that it was the most difficult 
science course.  Because the author is not aware of other research examining the 
relationship of individual prerequisite science course grades related to nursing student 
success, this is an area that needs further study.   
 Fifth, for programs where anatomy and physiology lecture and lab have separate 
grades, to what extent do individual anatomy and physiology lab grades produce the same 
effect as the BIOL 208 course in the current study?  The only other prerequisite science or 
math course that resulted in significance was BIOL 231.  This course contributed to the 
explained variance in the 2nd semester nursing GPA, with a beta of .19 and again using 
hierarchical regression in step 2 with a beta of .20.  The final grade in BIOL 231 is a 
combination of the lecture (50%) and the lab (50%) performance.  This finding is further 
evidence of the possible link between laboratory procedures and 1st year BSN outcomes, 
and should be explored accordingly.        
Sixth, the BSN program at WKU recently implemented a first semester HESI exam 
administered at the end of the first semester of the program.  This exam is designed to 
highlight areas of strength and weakness for each individual student.  As noted under the 
second suggestion for further research, since doubling the program, it is suggested to 
include the score of the first semester HESI exam as an additional dependent variable (first 
year BSN outcomes) to investigate the relationship of the prerequisite courses and the 
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HESI A2 subscores with the score on the first semester exam.   
Seventh, another aspect that needs further examination is the relationship between 
the HESI A2 composite score versus the individual subscores.  The current study used the 
subscores of the three academic areas tested for admission to the BSN program at WKU.  
Further analyses should be conducted examining the relationship with the composite score 
in place of the individual subscores. 
 Eighth, a recommendation for further research is to conduct a modified version of 
the Yoho et al. (2007) study.  The study should examine the ability of the HESI A2 
subscores to predict success on the first semester HESI exam, the ability of the first 
semester HESI exam to predict success on the HESI Mid-Curricular (MC), the ability of 
the MC to predict success on the HESI Exit (E2), and the ability of the HESI E2 to predict 
success on the NCLEX-RN.  This study would parallel, to a considerable degree, the work 
by Kleber (2010) on factors influencing various outcomes in a population of practical 
nursing programs in Kentucky.   
Conclusions 
 As programs of nursing across the country utilize a selective admission process, the 
goal is to admit those students who possess the greatest likelihood of being successful in 
the program.  While many programs use GPA as the primary selection criteria, more 
institutions are beginning to add other methods of evaluation like preadmission testing.  
The current study examined predictors of success in the first year of a BSN program, 
including a combination of prerequisite course work and HESI A2 subscores.  
After completing the current study, there are several findings that contradict or 
contrast previous findings in the literature.  First, Wolkowitz and Kelley (2010) examined 
the TEAS subscores to predict early nursing program success and found that math was the 
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weakest predictor.  In contrast, the HESI A2 subscore in Math was the only subscore to 
have a significant relationship with each of the first year BSN outcomes in the current 
study.   
 Another finding of this study that differs from the literature again involves the 
Math subscore on the HESI A2.  Yoho et al. (2007) found that the HESI A2 Math subscore 
was not correlated with student performance on the HESI MC.  This finding is important 
because the HESI MC is given once half of the nursing curriculum (the first year) is 
complete.  The current study found a significant relationship between the HESI A2 Math 
subscore and both second semester outcomes:  2nd semester nursing GPA and the grade in 
Nursing 341.  
 The final finding from the current study that is in contrast to the literature is that of 
the additional explained variance as a result of the HESI A2 subscores when controlling for 
the CUGW.  Norman (2006) found that the HESI A2 cumulative score combined with 
student GPA was no better at predicting success than the GPA alone.    
 While each of these findings is specific to the subfield of predicting success early 
in a program of nursing, examining the impact of these variables for the larger field of 
NCLEX-RN success goes beyond the scope of this study.  Examining predictors of 
NCLEX-RN success is important; however, the reality is if underprepared students are 
admitted to nursing programs or are admitted without some form of remediation, it is likely 
that they will not complete the program and as a result will never sit for the NCLEX-RN.   
This study both supported other research related to GPA at the time of admission 
and science grades as they relate to student success, and contributed new information to the 
field related to individual science and math courses and the HESI A2.  The current study 
differed from others identified in the literature in several ways including the utilization of  
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hierarchical regression with both prerequisite grades and HESI A2 subscores and using 
three different combinations of prerequisite grades (science and math classes, science 
block, and CUGW), including the effect of each separate science and math course rather 
than using only the mean grade of all of these courses combined.  The results will be 
discussed here as they relate to the central research question: To what extent do 
prerequisite grades and HESI A2 subscores predict success in the first year of a 
baccalaureate nursing program?  The results are reviewed as they related to each of the 
four first year outcomes: 1st semester nursing GPA, 2nd semester nursing GPA, grade in 
Nursing 324--Pathophysiology, and the grade in Nursing 341--Medical Surgical Nursing I.   
Synthesizing the Results 
 The results of this study can be synthesized around the four dependent variables.  
These are reported in turn. 
1st semester nursing GPA.  In evaluating the different independent variables from 
Figure 1 and their relationship with the 1st semester nursing GPA, all of the independent 
variables (prerequisite science and math courses, HESI A2 subscores, and the combination 
of both the prerequisite science and math courses and the HESI A2 subscores) resulted in 
significant explained variance for the 1st semester nursing GPA.  Both prerequisite science 
and math courses and the HESI A2 subscores produced an Adjusted R2 of .19.  BIOL 208 
was the only science and math course to produce a significant effect on the 1st semester 
nursing GPA (beta = .26) and all three of the HESI A2 subscores yielded significant 
effects.  The highest explained variance from Figure 1 was from the hierarchical regression 
with the science and math courses in step 1 and the HESI A2 subscores in step 2, with an 
Adjusted R2 of .27.  When the HESI A2 subscores were added to the regression and the 
effects of the prerequisite science and math courses were controlled, again BIOL 208 and 
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all three HESI A2 subscores made significant contributions to the 1st semester nursing 
GPA 
 The science block and HESI A2 subscores constituted the independent variables 
from Figure 2.  Both had significant effect sizes with the 1st semester nursing GPA, .16 
and .19, respectively.  With the addition of the HESI A2 subscores to the model when the 
science block was controlled, the total variance explained for this outcome was an 
Adjusted R2 of .27.   
 The independent variables from Figure 3 (CUGW and HESI A2 subscores) also 
resulted in significant findings.  Of the three different sets of prerequisite coursework, the 
CUGW had the strongest effect, accounting for 26% of the variance in the 1st semester 
nursing GPA, compared to the 19% explained by the HESI A2 scores.  When the HESI A2 
subscores were included in the hierarchical regression along with the CUGW, the model 
resulted in the highest effect size across all three figures at .34. 
2nd semester nursing GPA.  In Figure 1, the prerequisite science and math grades 
and the HESI A2 subscores were examined as they related to the 2nd semester nursing 
GPA.  The HESI A2 subscores, with an Adjusted R2 of .18 explained slightly more 
variance than the prerequisite science and math courses at .17.  Both the HESI A2 Math 
and Anatomy and Physiology scores produced unique effects with betas of .31 and .20, 
respectively.  There were two science courses, BIOL 208 and BIOL 231 which made 
significant contributions to the 2nd semester nursing GPA.  The hierarchical regression 
with both prerequisite science and math courses and HESI A2 subscores included produced 
a total effect size of .24.    
 The variables for Figure 2--the science block and the HESI A2 subscores--both 
yielded a significant relationship with the 2nd semester nursing GPA, with 11% and 18% 
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explained variance, respectively.  The combination of the HESI A2 subscores when 
controlling for the science block yielded the greatest amount of variance from Figure 2 
with an Adjusted R2 of .22. 
 Figure 3, which included the CUGW and the HESI A2 subscores demonstrated that 
while both of the independent variables resulted in a significant explained variance, the 
CUGW (Adjusted R2 of .21) was higher than the HESI A2 subscores (Adjusted R2 of .18) .  
The variables entered into the model together for hierarchical regression for the second 
semester nursing GPA produced the highest Adjusted R2 across all three figures at .30. 
Nursing 324--Pathophysiology.  All of the independent variables in Figure 1 
resulted in a significant amount of explained variance for the grade earned in Nursing 324.  
Both the prerequisite science and math courses and the HESI A2 subscores resulted in an 
Adjusted R2 of .16.  While BIOL 208 (beta = .22) was the only prerequisite science and 
math course to make a unique contribution to the Pathophysiology grade, both the HESI A2 
Math (beta = .26) and Anatomy and Physiology (beta = .23) were significant.  Using 
hierarchical regression to examine if the HESI A2 subscore produced any additional 
explained variance net of the prerequisite science and math courses revealed the highest 
explained variance for the variables in Figure 1, with an Adjusted R2 of .23.   
 Computing the relationship of the science block (Figure 2) and HESI A2 subscores 
to the grade in Nursing 324 produced Adjusted R2 values of .14 and .16, respectively.  
Using hierarchical regression, the addition of the HESI A2 subscores in step 2 resulted in 
an explained variance of .23, the largest for any of the calculations in Figure 2. 
 In Figure 3, the relationship between the grade in Nursing 324, CUGW, and HESI 
A2 subscores was examined.  Both the CUGW and the HESI A2 scores yielded an Adjusted 
R2 of .16.  The greatest amount of explained variance for the grade in Nursing 324 
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(Adjusted R2 of .24) across all three figures was that found by the addition of the HESI A2 
subscores when controlling for the CUGW in Figure 3.    
Nursing 341--Medical Surgical Nursing I.  In Figure 1, the relationship between 
prerequisite science and math courses and the HESI A2 subscores with the Nursing 341 
grade was studied.  The prerequisite science and math courses and the HESI A2subscores 
resulted in an explained variance of 13% and 8%, respectively.  BIOL 208 (beta = .31) and 
the HESI A2 Math (beta = .22) made unique contributions to the Medical Surgical Nursing 
I grade.  Using hierarchical regression, the addition of the HESI A2 subscores (step 2) did 
not result in a significant change in the Adjusted R2 value. 
 Figure 2 explored the relationship between the science block and HESI A2 
subscores with the grade in Nursing 341.  The science block resulted in the larger effect 
size at .11 compared to .08 for the HESI A2 scores.  When both the science block and the 
HESI A2 subscores were entered into the hierarchical model, the variance explained for 
Figure 2 was 14%. 
 In Figure 3, the relationship for the CUGW and HESI A2 subscores with the grade 
in Medical Surgical Nursing I was investigated.  The largest explained variance for 
Nursing 341, among all of the independent variables across the three figures, was for 
CUGW alone, Adjusted R2 of .18.  The HESI A2 subscores were also significant, 
explaining 8% of the variance.  However the addition of the HESI A2 subscores when 
controlling for the CUGW did not result in a significant change in explained variance.    
Implications  
The current study found the best overall predictor for the 1st semester nursing 
GPA, 2nd semester nursing GPA, and the grade earned in Nursing 324 was the addition of 
the HESI A2 subscores when controlling for the CUGW.  This combination of variables 
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explained 34% of the variance in the 1st semester nursing GPA, 30% of the variance in the 
second semester nursing GPA, and 24% variance in the grade in Pathophysiology.  The 
independent variable explaining the greatest amount of variance in the final outcome 
measure, the grade earned in Nursing 341--Medical Surgical Nursing I, was the CUGW 
with an Adjusted R2 of .18 (addition of the HESI A2 subscores did not produce a 
significant increase in explained variance). 
Thus the results of the current study identified the best overall predictors of success 
in the first year of the BSN program as being the combination of cumulative undergraduate 
GPA and HESI A2 subscores.  However, a note on specific variables is appropriate.  First, 
when the prerequisite science and math courses were the independent variable, the 
laboratory course, BIOL 208, was consistently the lone significant predictor for first year 
BSN program outcomes.  For the one outcome where a second course was also significant 
(2nd semester nursing GPA), the class (BIOL 231) was half lab and half lecture.  Thus 
there appears to be some type of effect on these first year outcomes from laboratory 
experiences that is not captured in the regular science content inherent in the other science 
or math classes.  This effect is not understood and clearly warrants further investigation. 
Second, of the three HESI A2 subscores, the Math and Anatomy and Physiology 
scores were both significant with two of the four first year outcomes.  The HESI A2 Math 
score was the only component of this admission assessment to demonstrate significance 
with each of the four first year outcomes.  Finally, the Reading Comprehension score was 
only significant in the 1st semester nursing GPA.  Policy implications for this finding are 
to use all three subscores because all were significant in at least one of the measured 
outcomes, even though Reading Comprehension seems to be less predictive compared to 
Anatomy and Physiology and Math. 
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The current study suggests that optimal predictive power, even though this 
combination was not studied directly, would be that of the CUGW, grade in BIOL 208, 
and all three HESI A2 scores.  Until this grouping of variables can be tested in subsequent 
work, prudence would suggest utilizing this combination of predictors.  Although it is 
unknown whether the BIOL 208 course would be subsumed by the overall CUGW, the fact 
that the lab work is somehow important makes it worth including until this relationship is 
better understood.   
The results of the current study support the use of prerequisite coursework plus 
preadmission testing, such as the HESI A2, as part of the admission process.  The findings 
of this work suggest that programs of nursing should not rely on either preadmission 
testing or GPA alone, but should develop rubrics which take into account both measures to 
help identify those students who have the greatest likelihood of success early in a BSN 
program.  This combination of predictors would seem to have the greatest potential to 
decrease attrition and maximize the number of nursing students who realize their goal of 
becoming a registered nurse (personal fulfillment).  At the same time, identifying those 
students who have the greatest likelihood of becoming nurses also helps alleviate the 
nursing shortage, which has implications for the wider society involving the quality of 
healthcare.  Finally, resources in higher education are severely limited in the current 
economic/political era.  Students who enroll in but do not finish nursing programs 
represent waste of precious resources--financial for the university, personal in terms of 
damage to the student’s psyche, and a spot in a nursing program that will not yield a nurse 
to help address the nursing shortage.  Thus improving the ability of nursing programs to 
predict early success (avoiding attrition) has the potential to improve program outcomes 
for all parties involved, consistent with the goal of improved quality of health for all.   
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APPENDIX B: WKU SON LETTER OF SUPPORT 
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APPENDIX C: PERMISSION TO REFERENCE HESI A2 TECHNICAL MANUAL 
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APPENDIX D: CORRELATION MATRIX 
 
  
  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 
  
 
1. BIOL 131  - .46** .29** .30** .26** .28** .79** .43** .11 .04 .30** .26** .23** .29** .18*      
2. BIOL 231      - .17* .36** .27** .28** .72** .53** .01 .09 .27** .31** .32** .30** .27** 
3. BIOL 207       - .37** .07 .11 .56** .34** .12 .03 .16* .26** .18* .26** .18* 
4. BIOL 208        - .26** .22** .56** .46** .17* .23** .24** .40** .38** .36** .39** 
5. CHEM 109         - .34** .53** .39** .03 .05 .11 .20** .04 .14* .13  
6. Math 116          - .37** .61** .11 .13 .32** .26** .23** .16* .16* 
7. Science Block          - .65** .12 .11 .33** .41** .34** .39** .34** 
8. CUWG            - .23** .15* .27** .52** .46** .41** .43** 
9. HRDG              - .16* .18* .26** .21** .19** .15* 
10. HAP              - .22** .29** .30** .30** .21** 
11. HMATH               - .35** .38** .33** .27** 
12. NGPA1                - .64** .84** .61** 
 (table continues) 
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   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 
  
 
13. NGPA2                - .56** .86** 
 
14. PATHO              - .53** 
15. M/S I               - 
Note.  *p < .05.  **p < .01. 
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